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TITLE 40--PROTECTION OF ENVIRONMENT
CHAPTER |--ENVIRONMENTAL PROTECTION AGENCY
PART 58--AMBIENT AIR QUALITY SURVEILLANCE--Table of Contents
Subpart A--Genera Provisions
§58.1 Definitions.

Asusd in this part, dl terms not defined herein have the meaning given them in the Act:

Act meansthe Clean Air Act asamended (42 U.S.C. 7401, et seq.).

Administrator means the Adminigtrator of the Environmenta Protection Agency (EPA) or his
or her authorized representative.

Aerometric Information Retrieval System (AIRS)-Air Quality Subsystem (AQS) is
EPA's computerized system for storing and reporting of information relating to ambient air quality data.

Annual State air monitoring report isan annua report, prepared by control agencies and
submitted to EPA for approvd, that conssts of an annua data summary report for dl pollutants and a
detailed report describing any proposed changes to their air qudity surveillance network.

CO means carbon monoxide.

Community Monitoring Zone (CMZ) means an optiond averaging areawith established,
well defined boundaries, such as county or census block, within aMPA that has rdatively uniform
concentrations of annua PM,, 5 as defined by appendix D of this part. Two or more core SLAMS and
other monitors within a CMZ that meet certain requirements as set forth in Appendix D of this part may
be averaged for making comparisons to the annual PM, s NAAQS.

Consolidated Metropolitan Statistical Area (CM SA) means the most recent areaas
designated by the U.S. Office of Management and Budget and population figures from the Bureau of
the Census. The Department of Commerce provides that within metropolitan complexes of 1 million or
more popul ation, separate component areas are defined if specific criteriaare met. Such areas are
designated primary metropolitan satistica areas (PMSAS, and any area containing PMSAsis
designated CMSA.

CorePM , 5 SL AM S means community-oriented monitoring Sites representative of
community-wide exposures that are the basic component sites of the PM, s SLAMS regulatory
network. Core PM,, s SLAMS include community-oriented SLAMS monitors, and Sites collocated at
PAMS.

Corrected concentration pertains to the result of an accuracy or precision assessment test of
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an open path anayzer in which a high-concentration test or audit standard gas contained in a short test
cdl isinserted into the optical measurement beam of the instrument. When the pollutant concentration
measured by the analyzer in such atest includes both the pollutant concentration in the test cdll and the
concentration in the atmosphere, the atmospheric pollutant concentration must be subtracted from the
test measurement to obtain the corrected concentration test result. The corrected concentration is equa
to the measured concentration minus the average of the atmospheric pollutant concentrations measured
(without the test cell) immediatdly before and immediately after the test.

Correated acceptable continuous (CAC) PM analyzer means an optiond fine particulate
meatter analyzer that can be used to supplement a PM,, 5 reference or equivaent sampler, in accordance
with the provisions of §58.13(f).

Effective concentration pertains to testing an open path andyzer with a high-concentration
cdibration or audit sandard gas contained in a short test cell inserted into the optical measurement
beam of the instrument. Effective concentration is the equivalent ambient-level concentration that would
produce the same spectral absorbance over the actua atmospheric monitoring path length as produced
by the high-concentration gas in the short test cdll. Quantitatively, effective concentration is equa to the
actuad concentration of the gas standard in the test cell multiplied by theratio of the path length of the
test cell to the actua atmospheric monitoring path length.

Equivalent method means a method of sampling and andlyzing the ambient air for an air
pollutant that has been designated as an equivaent method in accordance with part 53 of this chapter; it
does not include a method for which an equivaent method designation has been
canceled in accordance with § 53.11 or § 53.16 of this chapter.

Indian Governing Body means the governing body of any tribe, band, or group of Indians
subject to the jurisdiction of the United States and recognized by the United States as possessing power
of sdf-government.

Indian Reservation means any Federally recognized reservation established by treety,
agreement, executive order, or act of Congress.

L ocal agency means any locd government agency, other than the State agency, which is
charged with the respongibility for carrying out a portion of the plan.

M eteor ological measur ements means measurements of wind speed, wind direction,
barometric pressure, temperature, relative humidity, and solar radiation.

Metropolitan Statistical Area (M SA) as designated by the most recent decennia U.S.
Census of Population Report.

Monitor isageneric term for an insrument, sampler, andyzer, or other device that measures
or assigts in the measurement of atmospheric air pollutants and which is acceptable for use in ambient
ar surveillance under the provisions of appendix C to this part, including both point and open path
andyzersthat have been designated as ether reference or equivaent methods under part 53 of this
chapter and ar samplersthat are pecified as part of amanua method that has been designated asa
reference or equivaent method under part 53 of this chapter.

Monitoring path for an open path analyzer isthe actua path in space between two
geographica locations over which the pollutant concentration is measured and averaged.

Monitoring path length of an open path andyzer is the length of the monitoring path in the
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amaosphere over which the average pollutant concentration measurement (path-averaged
concentration) is determined. See aso, opticad measurement path length.

Monitoring Planning Area (M PA) means a contiguous geographic area with established,
well defined boundaries, such as ametropolitan satistica area, county or State, having a common area
that is used for planning monitoring locations for PM, 5. MPAs may cross State boundaries, such asthe
Philadelphia PA-NJ M SA, and be further subdivided into community monitoring zones. MPAs are
generdly oriented toward areas with populations greater than 200,000, but for convenience, those
portions of a State that are not associated with MSAs can be considered as asingle MPA. MPAs must
be defined, where gpplicable, in a State PM monitoring network description.

NAM S means Nationd Air Monitoring Station(s). Collectively the NAMS are a subset of the
SLAMS ambient air quality monitoring network.

NO, means nitrogen dioxide. NO means nitrogen oxide. NO, means oxides of nitrogen and is
defined as the sum of the concentrations of NO, and NO.

O; means ozone.

Open path analyzer is an automated andytica method that measures the average atmospheric
pollutant concentration in Situ dong one or more monitoring paths having a monitoring peth length of 5
meters or more and that has been designated as a reference or equivaent method under the provisions
of part 53 of this chapter.

Optical measurement path length isthe actud length of the optica beam over which
measurement of the pollutant is determined. The path-integrated pollutant concentration measured by
the andyzer is divided by the optica measurement path length to determine the path-averaged
concentration. Generdly, the optical measurement path length is.

(1) Equd to the monitoring path length for a (bitatic) system having a tranamitter and areceiver

at opposite ends of the monitoring path;

(2) Equd to twice the monitoring path length for a (monodtatic) system having a transmitter and

receiver a one end of the monitoring path and amirror or retroreflector at the other end; or

(3) Equa to some multiple of the monitoring path length for more complex systems having

multiple passes of the measurement beam through the monitoring path.

PAMS means Photochemica Assessment Monitoring Stations.

Particulate matter monitoring network description, required by § 58.20(f), meansa
detailed plan, prepared by control agencies and submitted to EPA for approva, that describes their
PM, s and PM, ar quality survelllance network.

Pb means lead.

Plan means an implementation plan, gpproved or promulgated pursuant to section 110 of the
Clean Air Act.

PM , 5 means particulate matter with an aerodynamic diameter less than or equd to anomina
2.5 micrometers as measured by a reference method based on 40 CFR part 50, Appendix L, and
designated in accordance with part 53 of this chapter or by an equivaent method designated in
accordance with part 53 of this chapter.

PM ;, means particulate matter with an aerodynamic diameter less than or equd to anomina
10 micrometers as measured by a reference method based on appendix J of part 50 of this chapter and
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designated in accordance with part 53 of this chapter or by an equivaent method designated in
accordance with part 53 of this chapter.

Point analyzer is an automated andytica method that measures pollutant concentration in an
ambient air sample extracted from the atmosphere at a specific inlet probe point and that has been
designated as areference or equivaent method in accordance with part 53 of this chapter.

Population-oriented monitoring (or Sites) applies to resdentia areas, commercial aress,
recregtiond areas, industrid areas, and other areas where a substantial number of people may spend a
ggnificant fraction of their day.

Primary Metropolitan Statistical Area (PM SA) is a separate component of a consolidated
metropolitan datistical area. For the purposes of this part, PMSA is used interchangesbly with MSA.

Probe isthe actud inlet where an air sampleis extracted from the atimaosphere for ddlivery to a
sampler or point analyzer for pollutant andysis.

PSD station means any dation operated for the purpose of establishing the effect on ar quaity
of the emissions from a proposed source for purposes of prevention of significant deterioration as
required by 8§ 51.24(n) of part 51 of this chapter.

Refer ence method means amethod of sampling and andyzing the ambient air for an air
pollutant that will be specified as areference method in an appendix to part 50 of this chapter, or a
method that has been designated as a reference method in accordance with this part; it does not include
amethod for which a reference method designation has been canceled in accordance with § 53.11 or §
53.16 of this chapter.

Regional Administrator means the Administrator of one of the ten EPA Regiona Offices or
his or her authorized representative.

SAROAD dteidentification form is one of the severa formsin the SAROAD system. Itisthe
form which provides a complete description of the Site (and its surroundings) of an ambient air quality
monitoring gation.

SL AM S means State or Loca Air Monitoring Station(s). The SLAMS make up the ambient
ar qudity monitoring network which is required by 8§ 58.20 to be provided for in the State's
implementation plan. This definition places no redtrictions on the use of the physicd structure or facility
housing the SLAMS. Any combination of SLAMS and any other monitors (Specid Purpose, NAMS,
PSD) may occupy the same facility or Sructure without affecting the respective definitions of those
monitoring gation.

SO, means sulfur dioxide.

Special Purpose Monitor (SPM) isageneric term used for dl monitors other than SLAMS,
NAMS, PAMS, and PSD monitors included in an agency's monitoring network for monitorsused in a
gpecia study whose data are officialy reported to EPA.

State agency meansthe ar pollution control agency primarily responsible for development and
implementation of a plan under the Act.

Storage and Retrieval of Aerometric Data (SAROAD) systemis a computerized system
which stores and reports information reating to ambient air qudity. The SAROAD system has been
replaced with the AIRS-AQS system; however, the SAROAD data reporting format continues to be
used by some States and local air pollution agencies as an interface to AIRS on an interim basis.

Working Copy 4 Current 40 CFR 58



Traceable meansthat aloca standard has been compared and certified, either directly or via
not more than one intermediate standard, to a Nationd Ingtitute of Standards and Technology
(NIST)-certified primary standard such as a NI ST-Traceable Reference Materia (NTRM) or a
NIST-certified Gas Manufacturer's Internal Standard (GMIS).

TSP (total suspended particulates) means particulate matter as measured by the method
described in appendix B of part 50 of this chapter.

Urban area population means the population defined in the most recent decennid U.S.
Census of Population Report.

VOC means volatile organic compounds.

[44 FR 27571, May 10, 1979, as amended at 48 FR 2529, Jan. 20, 1983; 51 FR 9586, Mar. 19,
1986; 52 FR 24739, July 1, 1987; 58 FR 8467, Feb. 12, 1993; 59 FR 41628, 41629, Aug. 12,
1994; 60 FR 52319, Oct. 6, 1995; 62 FR 38830, July 18, 1997; 63 FR 7714, Feb. 17, 1998]

§58.2 Purpose.

(& This part contains criteria and requirements for ambient ar quaity monitoring and
requirements for reporting ambient air quality data and information. The monitoring criteria pertain to
the following arees

(1) Quality assurance procedures for monitor operation and data handling.

(2) Methodology used in monitoring stations.

(3) Operating schedule.

(4) Siting parameters for instruments or instrument probes.

(b) The requirements pertaining to provisons for an air qudity surveillance system in the State
Implementation Plan are contained in this part.

(c) This part aso acts to establish anationa ambient ar quality monitoring network for the
purpose of providing timely air quality data upon which to base nationd assessments and policy
decisons. This network will be operated by the States and will consst of certain selected stations from
the States SLAMS networks. These selected stations will remain as SLAMS and will continue to mest
any gpplicable requirements on SLAMS. The gations, however, will dso be desgnated as Nationd Air
Monitoring Stations (NAMS) and will be subject to additiona data reporting and monitoring
methodology requirements as contained in subpart D of this part.

(d) This section aso acts to establish a Photochemica Assessment Monitoring Stations
(PAMS) network as a subset of the State's SLAMS network for the purpose of enhanced monitoring
in O; nonattainment aress listed as serious, severe, or extreme. The PAMS network will be subject to
the data reporting and monitoring methodology requirements as contained in subpart E of this part.

(&) Requirements for the dally reporting of an index of ambient air qudity, to insure thet the
population of mgor urban areas are informed daily of loca ar quality conditions, are dso included in

this part.

[44 FR 27571, May 10, 1979, as amended at 58 FR 8467, Feb. 12, 1993]
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§58.3 Applicability.

This part gppliesto:
(a) State air pollution control agencies.

(b) Any locd air pollution control agency or Indian governing body to which the State has
delegated authority to operate a portion of the State's SLAMS network.
(c) Owners or operators of proposed sources.

Subpart B--Monitoring Criteria
§58.10 Quality assurance.

(@ Appendix A to this part contains quaity assurance criteriato be followed when operating
the SLAMS network.

(b) Appendix B to this part contains the quality assurance criteriato be followed by the owner
or operator of a proposed source when operating a PSD station.

§58.11 Monitoring methods.

Appendix C to this part contains the criteriato be followed in determining acceptable
monitoring methods or ingruments for usein SLAMS.

§58.12 Siting of instruments or instrument probes.
Appendix E to this part contains criteriafor Sting instruments or instrument probes for SLAMS.
§58.13 Operating schedule.

Ambient air qudity data collected at any SLAMS must be collected as follows:
(8 For continuous anayzers--consecutive hourly averages except during:

(1) Periods of routine maintenance,

(2) Periods of instrument calibration, or

(3) Periods or seasons exempted by the Regiond Administrator.

(b) For manud methods (excluding PM,, samplers, PM, ; samplers, and PAMSVOC
samplers), at least one 24-hour sample must be obtained every sixth day except during periods or
seasons exempted by the Regional Adminigtrator.

(c) For PAMS VOC samplers, samples must be obtained as specified in sections 4.3 and 4.4
of appendix D to this part. Area-specific PAMS operating schedules must be included as part of the
network description required by 8 58.40 and must be approved by the Administrator.

(d) For PM,, samplers-—-a 24-hour sample must be taken a minimum of every third day, except
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during periods or seasons exempted by the Regiond Adminigrator.

(e) For PM,, 5 samplers, a 24-hour sampleis required everyday for certain core SLAMS,
including certain PAMS, as described in section 2.8.1.3 of gppendix D of this part, except during
seasons or periods of low PM, 5 as otherwise exempted by the Regionad Adminigtrator. A waiver of the
everyday sampling schedule for SLAMS may be granted by the Regiond Administrator or designee,
and for NAMS by the Adminigtrator or designee, for 1 caendar year from thetime a
PM, s sequential sampler (FRM or Class | equivaent) has been approved by EPA. A 24-hour sample
must be taken aminimum of every third day for dl other SLAMS, including NAMS, as described in
section 2.8.1.3 of appendix D of this part, except when exempted by the Regiond
Adminidrator in accordance with forthcoming EPA guidance. During periods for which exemptions to
every third day or every day sampling are dlowed for core PM, 5 SLAMS, a minimum frequency of
onein 6-day sampling is ill required. However, dternative sampling
frequencies are dlowed for SLAMS stes that are principaly intended for comparisons to the 24-hour
NAAQS. Such modifications must be approved by the Regional Administrator.

(f) Alternatives to everyday sampling a Steswith correated acceptable continuous anayzers.

(1) Certain PM,, 5 core SLAMS gites located in monitoring planning areas (as described in

section 2.8 of gppendix D of this part) are required to sample every day with areference or

equivalent method operating in accordance with part 53 of this chapter and section 2 of
gppendix C of this part. However, in accordance with the monitoring priority as defined in

paragraph (f)(2) of this section, established by the control agency and approved by EPA, a

core SLAMS monitor may operate with a reference or equivaent method onalin 3-day

schedule and produce data that may be compared to the NAAQS, provided that it is
collocated with an acceptable continuous fine particulate PM andyzer that is correlated with the
reference or equivaent method. If the dternative sampling schedule is sdlected by the control
agency and gpproved by EPA, the dternative schedule shall be implemented on January 1 of
the year in which everyday sampling isrequired. The sdection of correlated acceptable
continuous PM andyzers and procedures for correlation with the intermittent reference or
equivaent method shal be in accordance with procedures approved by the Regiona

Adminigrator. Unless the continuous fine particulate andyzer satisfies the requirements of

section 2 of appendix C of this part, however, the data derived from the correlated acceptable

continuous monitor are not eigible for direct comparisons to the NAAQS in accordance with
part 50 of this chapter.

(2) A Metropolitan Statistical Area (MSA) (or primary metropolitan statistical area) with

greater than 1 million population and high concentrations of PM,, 5 (greater than or equal to 80

percent of the NAAQS) shdl be aPriority 1 PM monitoring area. Other monitoring planning

areas may be designated as Priority 2 PM monitoring aress.

(3) Core SLAMS having a corrdlated acceptable continuous andyzer collocated with a

reference or equivaent method in aPriority 1 PM monitoring areamay operateonthe1in 3

sampling frequency only after reference or equivalent data are collected for at least 2 complete

years.

(4) In dl monitoring Stuations, with a correlated acceptable continuous dternative, FRM
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samplers or filter-based equivadent anayzers should preferably accompany the corrdated
acceptable continuous monitor.

[44 FR 27571, May 10, 1979, as amended at 52 FR 24739, July 1, 1987; 58 FR 8467, Feb. 12,
1993; 62 FR 38831, July 18, 1997, 63 FR 7714, Feb. 17, 1998]

§58.14 Speciad purpose monitors.

(a) Excent as specified in paragraph (b) of this section, any ambient air quality monitoring
gtation other than a SLAMS or PSD dation from which the State intends to use the data as part of a
demondiration of attainment or nonattainment or in computing a design value for control purposes of the
Nationd Ambient Air Quality Standards (NAAQS) must meet the requirements for SLAMS as
described in 8 58.22 and, after January 1, 1983, must also meet the requirements for SLAMS
described in § 58.13 and Appendices A and E of this part.

(b) Based on the need, in trangitioning to a PM, s standard that newly addresses the ambient
impects of fine particles, to encourage a sufficiently extensive geographica deployment of PM., 5
monitors and thus hasten the development of an adequate PM., 5 ambient air quaity monitoring
infrastructure, PM, s NAAQS violation determinations shall not be exclusvely made based on data
produced at a population-oriented SPM site during the first 2 complete caendar years of its operation.
However, anotice of NAAQS violations resulting from population-oriented SPMs shall be reported to
EPA in the State's annua monitoring report and be consdered by the State in the design of its overdl
SLAMS network; these population-oriented SPMs should be considered to become a permanent
SLAMS during the annua network review in accordance with § 58.25.

() Any ambient air quality monitoring ation other than a SLAMS or PSD dation from which
the State intends to use the data for SIP-related functions other than as described in paragraph (a) of
this section is not necessarily required to comply with the requirements for aSLAMS station under
paragraph (&) of this section but must be operated in accordance with a monitoring schedule,
methodology, qudity assurance procedures, and probe or instrument-siting specifications approved by
the Regiona Adminigtrator.

[62 FR 38832, July 18, 1997]
Subpart C-State and Loca Air Monitoring Stations(SLAMYS)
§58.20 Air qudity surveillance: plan content.
By January 1, 1980, the State shdl adopt and submit to the Administrator arevision to the plan
which will:
(&) Provide for the establishment of an ar qudity survelllance system that conssts of a network

of monitoring stations designated as State and Loca Air Monitoring Stations (SLAMS) which measure
ambient concentrations of those pollutants for which standards have been
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established in part 50 of this chapter. SLAMS (including NAMS) designated as PAMS will also obtain
ambient concentrations of speciated VOC and NO,, and meteorological measurements. PAMS may
therefore be located at existing SLAMS or NAMS sites when appropriate.

(b) Provide for mesting the requirements of appendices A, C, D, and E to this part.

(c) Provide for the operation of at least one SLAMS per criteria pollutant except Pb during any
gtage of an air pollution episode as defined in the plan.

(d) Provide for the review of the air quaity survelllance system on an annud basisto determine
if the system meets the monitoring objectives defined in gppendix D of this part. Such review must
identify needed modifications to the network such as termination or relocation of
unnecessary stations or establishment of new gtations that are necessary. For PM,, 5, the review must
identify needed changesto core SLAMS, monitoring planning aress, the chosen community
monitoring goproach including optional community monitoring zones,

SLAMS, or SPMs.

(e) Provide for having a SLAMS network description available for public ingpection and
submission to the Adminigtrator upon request. The network description must be avallable at the time of
plan revison submitta and must contain the following information for each SLAMS:

(1) The AIRS dteidentification form for existing stations.

(2) The proposed location for scheduled stations.

(3) The sampling and andysis method.

(4) The operating schedule.

(5) The monitoring objective and spatid scae of representativeness as defined in gppendix D to

this part.

(6) A schedulefor:

(1) Locating, placing into operation, and making available the AIRS ste identification
form for each SLAMS which is not located and operating at the time of plan revison
submittal,

(i) implementing quality assurance procedures of appendix A to this part for each
SLAMS for which such procedures are not implemented at the time of plan revision
submittal, and

(i) resting each SLAM S which does not meet the requirements of appendix E to this
part a the time of plan revison submittd.

(f) Provide for having a PM monitoring network description available for public ingpection
which must provide for monitoring planning aress, and the community monitoring goproach involving
core monitors and optional community monitoring zones for PM,, 5. The PM
monitoring network description for PM,, and PM, s must be submitted to the Regiona Administrator
for approva by July 1, 1998, and must contain the following information for esch PM SLAMS and
PM, s SPM:

(1) The AIRS site identification form for exiting stations.

(2) The proposed location for scheduled stations.

(3) The sampling and analysis method.

(4) The operating schedule.
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(5) The monitoring objective, spatiad scae of representativeness, and additiondly for PM,, 5, the
monitoring planning area, optional community monitoring zone, and the Ste code designation to
identify which gte will be identified as core SLAMS, and SLAMS or population-oriented

SPMs, if any, that are microscale or middle scae in their representativeness as defined in

gopendix D of this part.

(6) A schedulefor:

(1) Locating, placing into operation, and making available the AIRS ste identification
form for each SLAMSwhich is not located and operating at the time of plan revison
submittal.

(i) Implementing quality assurance procedures of appendix A of this part for each
SLAMS for which such procedures are not implemented at the time of plan revison
submittd.

(i) Regting each SLAMS which does not meet the requirements of appendix E of this
part a the time of plan revison submittd.

(9) Providefor having alig of dl PM, s monitoring locationsincluding SLAMS, NAMS,
PAMS and population-oriented SPMs, that are included in the State's PM monitoring network
description and are intended for comparison to the NAAQS, available for public ingpection.

(h) Within 9 months &fter;

(1) February 12, 1993; or

(2) Date of redesignation or reclassfication of any existing O, nonattainment areato serious,

severe, or extreme; or

(3) The designation of anew area and classification to serious, severe, or extreme, affected

States shdl adopt and submit a plan revision to the Adminigtrator.

(1) The plan revison will provide for the establishment and maintenance of PAMS. Each PAMS
gtewill provide for the monitoring of ambient concentrations of criteria pollutants (O5;, NO,), and
non-criteria pollutants (NO,, NO, and speciated VOC) as tipulated in section 4.2 of appendix D, and
meteorologica measurements. The PAMS network is part of the SLAMS network, and the plan
provisonsin paragraphs (a) through (h) of this section will gpply to the revison. Since NAMS stes are
aso pat of the SLAMS network, some PAMS sites may be coincident with NAMS sites and may be
designated as both PAMS and NAMS.

[44 FR 27571, May 10, 1979, as amended at 46 FR 44164, Sept. 3, 1981; 52 FR 24740, July 1,
1987, 58 FR 8467, Feb. 12, 1993; 59 FR 41628, Aug. 12, 1994; 62 FR 38832, July 18, 1997]

§58.21 SLAMS network design.
The design criteriafor SLAMS contained in gppendix D to this part must be used in designing

the SLAMS network. The State shal consult with the Regiona Administrator during the network
design process. The final network design will be subject to the gpprova of the Regiond Adminigirator.

Working Copy 10 Current 40 CFR 58



§58.22 SLAMS methodology.

Each SLAMS must meet the monitoring methodology requirements of gppendix C to this part
at the time the station is put into operation asa SLAMS.

§58.23 Monitoring network completion.

With the exception of the PM ;o monitoring networks that shdl be in place by March 16, 1998
and with the exception of the PM, 5 monitoring networks as described in paragraph (¢) of
this section:

(a) Each gation in the SLAMS network must be in operation, be sited in accordance with the
criteriain appendix E to this part, and be located as described on the Sation's AIRS site identification
form, and

(b) The quality assurance requirements of appendix A to this part must be fully implemented.

(c) Each PM, 5 sation in the SLAMS network must be in operation in accordance with the
minimum requirements of gppendix D of this part, be sited in accordance with the criteriain gopendix E
of this part, and be located as described on the station's AIRS site identification form, according to the
following schedule

(2) Within 1 year after September 16, 1997, at least one required core PM, s SLAMS Stein

each MSA with population greater than 500,000, plus one site in each PAMS areg, (plus a

least two additiond SLAMS gites per State) must be in operation.

(2) Within 2 years after September 16, 1997, dl other required SLAMS, including al required

core SLAMS, required regiona background and regiond transport SLAMS, continuous PM

monitors in areas with greater than 1 million population, and dl additiona required PM,, 5

SLAMS must be in operation.

(3) Within 3 years after September 16, 1997, dl additiona sites (e.g., Stes classfied as

SLAMSSPM to complete the mature network) must be in operation.

[44 FR 27571, May 10, 1979, as amended at 52 FR 24740, July 1, 1987; 59 FR 41628, Aug. 12,
1994; 62 FR 38832, July 18, 1997]

§ 58.24 [Reserved]
§58.25 System modification.

The State shal annudly develop and implement a schedule to modify the ambient air quality
monitoring network to eliminate any unnecessary stations or to correct any inadequacies indicated by
the result of the annua review required by § 58.20(d). The State shall consult with
the Regiona Adminigtrator during the development of the schedule to modify the monitoring program.
The find schedule and modifications will be subject to the gpprova of the Regionad Adminigtretor.
Nothing in this section will preclude the State, with the gpprova of the Regiond
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Adminigrator, from making modifications to the SLAMS network for reasons other than those resulting
from the annud review.

§58.26 Annua State air monitoring report.

(8 The State shall submit to the Administrator (through the appropriate Regiond Office) an
annud summary report of dl the ambient air qudity monitoring deta from al monitoring Setions
designated State and Locd Air Monitoring Stations (SLAMS). The annua report must
be submitted by July 1 of each year for data collected from January 1 to December 31 of the previous
year.

(b) The SLAMS annud data summary report must contain:

(1) Theinformation specified in appendix F,

(2) The location, date, pollution source, and duration of each incident of ar pollution during

which ambient levels of a pollutant reached or exceeded the level specified by 8§51.16(a) of this

chapter as alevel which could cause sgnificant harm to the hedth of persons.

(c) The senior ar pollution control officer in the State or his designee shdl certify that the annua
summary report is accurate to the best of his knowledge.

(d) For PM monitoring and data--

(2) The State shal submit a summary to the gppropriate Regiond Office (for SLAMS) or

Adminigrator (through the Regiona Office) (for NAMS) that details proposed changes to the

PM Monitoring Network Description and to be in accordance with the annua network review

requirementsin 858.25. This shal discuss the existing PM networks, including modifications to

the number, Sze or boundaries of monitoring planning areas and optionad community monitoring
zones, number and location of PM ;5 and PM, s SLAMS; number and location of core PM,, ¢

SLAMS; dternative sampling frequencies proposed for PM, s SLAMS (including core PM, 5

SLAMS and PM, ;s NAMYS), core PM, s SLAM S to be designated PM, s NAMS; and PM ;4

and PM, s SLAMS to be designated PM,, and PM, s NAMS respectively.

(2) The State shdl submit an annual summary to the gppropriate Regiond Office of dl the

ambient air quaity monitoring PM data from al specid purpose monitors that are described in

the State's PM monitoring network description and are intended for SIP purposes. These
include those population-oriented SPMsthat are digible for comparison to the PM, ;s NAAQS.

The State shdl certify the datain accordance with paragraph (c) of this section.

(&) The Annud State Air Monitoring Report shdl be submitted to the Regional Administrator
by July 1 or by an dternative annual date to be negotiated between the State and Regiona
Adminigrator. The Region shdl provide review and gpprova/disapprovd within 60 days. After 3 years
following September 16, 1997, the schedule for submitting the required annud revised PM,, 5
monitoring network description may be atered based on a new schedule determined by the Regiona
Adminidrator. States may submit an dternative PM monitoring network description in which it requests
exemptions from specific required dements of the network design (e.g., required number of core Sites,
other SLAMS, sampling frequency, etc.). After 3 years following September 16, 1997 or once a
monitoring area has been determined to
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violate the NAAQS, then changes to an MPA monitoring network affecting the violating locations shdll
require public review and natification.

[44 FR 27571, May 10, 1979, as amended at 51 FR 9586, Mar. 19, 1986; 62 FR 38833, July 18,
1997; 63 FR 7714, Feb. 17, 1998]

§58.27 Compliance date for air quaity data reporting.

The annud ar quality data reporting requirements of 8 58.26 gpply to data collected after
December 31, 1980. Data collected before January 1, 1981, must be reported under the reporting
procedures in effect before the effective date of subpart C of this part.

§58.28 SLAMS data submittal.

The State shdl submit dl of the SLAMS data according to the same data submittal
requirements as defined for NAMS in 8§ 58.35. The State shall also submit any portion or al of the
SLAMS data to the gppropriate Regiond Administrator upon request.

[59 FR 41628, Aug. 12, 1994]
Subpart D--Nationa Air Monitoring Stations (NAMYS)
§58.30 NAMS network establishment.

(8 By January 1, 1980, with the exception of PM,, and PM,, 5 samplers, which shdl be by July
1, 1998, the State shall:

(2) Edtablish, through the operation of gations or through a schedule for locating and placing

dations into operation, that portion of a Nationa Ambient Air Quality Monitoring Network

whichisin that State, and

(2) Submit to the Adminigtrator (through the appropriate Regiond Office) a description of that

State's portion of the network.

(b) Hereinafter, the portion of the nationd network in any State will be referred to as the
NAMS network.

(c) The gations in the NAMS network must be stations from the SLAM S network required by
§ 58.20.

(d) The requirements of gppendix D to this part must be met when designing the NAMS
network. The process of designing the NAM S network must be part of the process of designing the
SLAMS network as explained in gppendix D to this part.

[44 FR 27571, May 10, 1979, as amended at 46 FR 44164, Sept. 3, 1981; 52 FR 24740, July 1,
1987; 62 FR 38833, July 18, 1997]
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§58.31 NAMS network description.

The NAMS network description required by § 58.30 must contain the following for al stations,
exigting or scheduled:

(& The AIRS ste identification number for existing stations.

(b) The proposed loceation for scheduled stations.

(©) Identity of the urban area represented.

(d) The sampling and analysis method.

() The operating schedule.

(f) The monitoring objective, spatial scae of representativeness, and for PM, 5, the monitoring
planning area.and community monitoring zones, as defined in gppendix D of this part.

(9) A schedulefor:

(1) Locating, placing into operation, and submitting the AIRS ste identification form for each

NAMS which is not located and operating at the time of network description submitta,

(2) Implementing quality assurance procedures of appendix A to this part for eech NAMS for

which such procedures are not implemented at the time of network description submittal, and

(3) Resiting each NAMS which does not meet the requirements of gppendix E to this part at

the time of network description submittal.

[44 FR 27571, May 10, 1979, as amended at 59 FR 41628, Aug. 12, 1994; 62 FR 38833, July 18,
1997; 63 FR 7714, Feb. 17, 1998; 64 FR 3034, Jan. 20, 1999]

§58.32 NAMS approval.
The NAMS network required by § 58.30 is subject to the gpprova of the Administrator. Such
approva will be contingent upon completion of the network description as outlined in § 58.31 and upon

conformance to the NAMS design criteria contained in gppendix D to this
part.

§ 58.33 NAMS methodology.

Each NAMS must meet the monitoring methodology requirements of appendix C to this part
gpplicable to NAMS at the time the Station is put into operation asaNAMS.

§58.34 NAMS network completion.
With the exception of PM o samplers, which shdl be by 1 year after September 16, 1997, and
PM,, 5, which shal be by 3 years after September 16, 1997:

(&) Each NAMS must be in operation, be sited in accordance with the criteriain Appendix E to
this part, and be located as described in the AIRS database; and
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(b) The qudity assurance requirements of appendix A to this part must be fully implemented for
al NAMS.

[44 FR 27571, May 10, 1979, as amended at 46 FR 44164, Sept. 3, 1981; 52 FR 24740, July 1,
1987, 59 FR 41628, Aug. 12, 1994, 62 FR 38833, July 18, 1997; 64 FR 3034, Jan. 20, 1999]

§58.35 NAMS data submittal.

(&) The requirements of this section apply to those stations designated as both SLAMS and
NAMS by the network description required by 8§ 58.20 and 58.30.

(b) The State shdl report to the Administrator dl ambient air qudity datafor SO,, CO, O,
NO,, Pb, PM,,, and PM, 5, and information specified by the AIRS Users Guide (Volumell, Air
Quality Data Coding, and Volume 111, Air Qudity Data Storage) to be coded into the AIRSAQS
format. Such air qudity data and information must be submitted directly to the AIRS-AQS via either
electronic transmisson or magnetic tape, in the format of the AIRS-AQS, and in accordance with the
quarterly schedule described in paragraph (c) of this section.

(c) The specific quarterly reporting periods are January 1-March 31, April 1-June 30, July
1-September 30, and October 1-December 31. The data and information reported for each reporting
period must:

(1) Contain dl data and information gathered during the reporting period.

(2) Berecelived in the AIRS-AQS within 90 days after the end of the quarterly reporting

period. For example, the data for the reporting period January 1-March 31, 1994 are due on

or before June 30, 1994.

(d) Air quality data submitted for each reporting period must be edited, validated, and entered
into the AIRS-AQS for updating (within the time limits pecified in paragraph (c) of this section)
pursuant to appropriate AIRS-AQS procedures. The procedures for editing and
vaidating data are described in the AIRS Users Guide, Volume Il Air Quality Data Coding.

(€) This section does not permit a State to exempt those SLAMS which are also designated as
NAMS from dl or any of the reporting requirements applicable to SLAMS in 858.26.

[44 FR 27571, May 10, 1979, as amended at 46 FR 44164, Sept. 3, 1981; 51 FR 9586, Mar. 19,
1986; 52 FR 24740, July 1, 1987; 59 FR 41628, Aug. 12, 1994; 62 FR 38833, July 18, 1997]

§58.36 System modification.

During the annual SLAMS Network Review specified in § 58.20, any changesto the NAMS
network identified by the EPA and/or proposed by the State and agreed to by the EPA will be
evauated. These modifications should address changes invoked by a new census and changes to the
network due to changing air quality levels, emisson patterns, etc. The State shdl be given one year
(until the next annua evauation) to implement the gppropriate changes to the NAMS network.
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[51 FR 9586, Mar. 19, 1986]
Subpart E--Photochemical Assessment Monitoring Stations (PAMS)
Source: 58 FR 8468, Feb. 12, 1993, unless otherwise noted.
§58.40 PAMS network establishment.

(8 In addition to the plan revison, the State shall submit a photochemica assessment
monitoring network description including a schedule for implementation to the Adminigrator within 6
months &fter;

(1) February 12, 1993; or

(2) Date of redesignation or reclassification of any existing O, nonattainment area to serious,

severe, or extreme; or

(3) The designation of anew area and classfication to serious, severe, or extreme O,

nonattainment.

The network description will gpply to dl serious, severe, and extreme O, nonattainment areas within the
State. Some O; nonattainment areas may extend beyond State or Regiona boundaries. In instances
where PAMS network design criteria as defined in gppendix D to this part require monitoring stations
located in different States and/or Regions, the network description and

implementation schedule should be submitted jointly by the States involved. When gppropriate, such
cooperation and joint network design submittals are preferred. Network descriptions shall be submitted
through the appropriate Regionad Office(s). Alternative networks, including different monitoring
schedules, periods, or methods, may be submitted, but they must include a demonstration that they
satisfy the monitoring data uses and fulfill the PAMS monitoring objectives described in sections 4.1
and 4.2 of appendix D to this part.

(b) For purposes of plan development and approva, the stations established or designated as
PAMS must be stations from the SLAMS network or become part of the SLAMS network required
by § 58.20.

(c) The requirements of gppendix D to this part gpplicable to PAMS must be met when
designing the PAMSS network.

§58.41 PAMS network description.

The PAMS network description required by § 58.40 must contain the following:

(8 Identification of the monitoring area represented.

(b) The AIRS ste identification number for existing Sations.

(¢) The proposed location for scheduled stations.

(d) Identification of the Site type and location within the PAMS network design for each station
as defined in appendix D to this part except that during any year, a State may choose to submit detailed
information for the site scheduled to begin operation during that year's PAM S monitoring season, and
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defer submittal of detailed information on the remaining Sites until succeeding years. Such deferred
network design phases should be submitted to EPA for gpprova no later than January 1 of the first year
of scheduled operation. Asaminimum, generd information on each deferred site should be submitted
each year until final approva of the complete network is obtained from the Administrator.

(e) The sampling and andysis method for each of the measurements.

(f) The operating schedule for each of the measurements.

(9) An O; event forecasting scheme, if appropriate.

(h) A schedule for implementation. This schedule should include the following:

(1) A timetable for locating and submitting the AIRS Site identification form for each scheduled

PAMS that is not located at the time of submittal of the network description;

(2) A timetable for phasing-in operation of the required number and type of Stes as defined in

gppendix D to this part; and

(3) A schedule for implementing the quality assurance procedures of appendix A to this part for

each PAMS.

[58 FR 8468, Feb. 12, 1993, as amended at 64 FR 3035, Jan. 20, 1999]
§58.42 PAMS approval.

The PAMS network required by 8 58.40 is subject to the approva of the Administrator. Such
gpprova will be contingent upon completion of each phase of the network description asoutlined in 8
58.41 and upon conformance to the PAMS network design criteria contained in

gppendix D to this part.

§58.43 PAMS methodology.

PAMS monitors must meet the monitoring methodology requirements of gppendix C to this part
applicable to PAMS.

§58.44 PAMS network completion.

(& The complete, operational PAMS network will be phased in as described in appendix D to
this part over aperiod of 5 years after;

(1) February 12, 1993; or

(2) Date of redesignation or reclassification of any existing O, nonattainment area to serious,

severe, or extreme; or

(3) The desgnation of anew area and classfication to serious, severe, or extreme O,

nonattainment.

(b) The qudity assurance criteriaof gopendix A to this part must be implemented for all
PAMS.
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§58.45 PAMS data submittal.

(&) The requirements of this section gpply only to those stations designated as PAMS by the
network description required by § 58.40.

(b) All data shall be submitted to the Administrator in accordance with the format, reporting
periods, reporting deadlines, and other requirements as specified for NAMS in § 58.35.

(c) The State shdl report NO and NO, data congstent with the requirements of § 58.35 for
criteria pollutants.

(d) The State shdl report VOC data and meteorologica data within 6 months following the end
of each quarterly reporting period.

§58.46 System modification.

(& Any proposed changes to the PAM S network description will be evaluated during the
annua SLAMS Network Review specified in § 58.20. Changes proposed by the State must be
approved by the Adminigtrator. The State will be dlowed 1 year (until the next annua evauation) to
implement the appropriate changes to the PAM S network.

(b) PAMS network reguirements are mandatory only for serious, severe, and extreme O,
nonattainment areas. When any such areais redesignated to attainment, the State may reviseits PAMS
monitoring program subject to gpprova by the Adminigtrator.

Subpart F--Air Quality Index Reporting
§58.50 Index reporting.
(8 The State shdl report to the generd public on adaily basis through prominent notice an air
quality index in accordance with the requirements of gppendix G to this part.
(b) Reporting isrequired by al Metropolitan Statistica Areas with a population exceeding
350,000.
(c) The population of a Metropolitan Statistical Areafor purposes of index reporting is the most
recent decennia U.S. census population.
[64 FR 42547, Aug. 4, 1999
Subpart G-Federa Monitoring
Source: 44 FR 27571, May 10, 1979. Redesignated at 58 FR 8467, Feb. 12, 1993
§58.60 Federa monitoring.

The Administrator may locate and operate an ambient air monitoring station if the State failsto
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locate, or schedule to be located, during the initid network design process or as aresult of the annua
review required by § 58.20(d):

(& A SLAMS a agtewhich is necessary in the judgment of the Regiona Adminigtrator to
meet the objectives defined in appendix D to this part, or

(b) A NAMS at adtewhich is necessary in the judgment of the Administrator for meeting EPA
national data needs.

§58.61 Monitoring other pollutants.
The Adminigtrator may promulgete criteria smilar to that referenced in subpart B of this part for
monitoring a pollutant for which a National Ambient Air Quaity Standard does not exist. Such an

action would be taken whenever the Administrator determines that a nationwide
monitoring program is necessary to monitor such a pollutant.

Working Copy 19 Current 40 CFR 58



[Code of Federal Regulations]

[Title 40, Volume 5, Parts 53 to 59]

[Revised as of July 1, 1999

From the U.S. Government Printing Office via GPO Access

TITLE 40--PROTECTION OF ENVIRONMENT
CHAPTER |--ENVIRONMENTAL PROTECTION AGENCY
PART 58--AMBIENT AIR QUALITY SURVEILLANCE--T&ble of Contents

Appendix A to Part 58--Quality Assurance Requirements for State and Local Air Monitoring Stations
(SLAMS)

1. Generd Information.

1.1 This gppendix specifies the minimum quality assurance/quality control (QA/QC)
requirements applicable to SLAMS air monitoring data submitted to EPA. State and local agencies are
encouraged to develop and maintain quality assurance programs more extensive than the required
minimum.

1.2 To assure the qudity of data from air monitoring measurements, two distinct and important
interrelated functions must be performed. One function isthe control of the measurement process
through broad quality assurance activities, such as establishing policies and procedures, developing data
qudity objectives, assgning roles and responghilities, conducting oversght and reviews, and
implementing corrective actions. The other function is the control of the measurement process through
the implementation of specific quality control procedures, such as audits, calibrations, checks,
replicates, routine self-assessments, etc. In generd, the greeter the control of a given monitoring system,
the better will be the resulting qudity of the monitoring data. The results of quality assurance reviews
and assessments indicate whether the control efforts are adequate or need to be improved.

1.3 Documentation of al quality assurance and qudity control efforts implemented during the
data collection, analysis, and reporting phases is important to data users, who can then consider the
impact of these control efforts on the data qudity (see reference 1 of this gppendix). Both quditative
and quantitative assessments of the effectiveness of these control efforts should identify those areas
mogt likely to impact the data quality and to what extent.

1.4 Periodic assessments of SLAMS data quality are required to be reported to EPA. To
provide nationa uniformity in this assessment and reporting of data quaity for l SLAMS networks,
gpecific assessment and reporting procedures are prescribed in detail in sections 3, 4, and 5 of this
gppendix. On the other hand, the selection and extent of the QA and QC activitiesused by a
monitoring agency depend on anumber of local factors such as the field and laboratory conditions, the
objectives for monitoring, the leve of the data quaity needed, the expertise of assgned personnd, the
cost of control procedures, pollutant concentration levels, etc. Therefore, the quaity system
requirements, in section 2 of this appendix, are specified in generd termsto alow each State to develop
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aquaity assurance program that is mogt efficient and effective for its own circumstances while achieving
the Ambient Air Quality Programs data qudity objectives.

2. Quality System Requirements.

2.1 Each State and local agency must develop a quality system (reference 2 of this gppendix) to
ensure that the monitoring results:

(&) Meet awell-defined need, use, or purpose.

(b) Satisfy customers expectations.

(¢) Comply with applicable standards specifications.

(d) Comply with statutory (and other) requirements of society.

(e) Reflect consderation of cost and economics.

(f) Implement a quaity assurance program conssting of policies, procedures, specifications,
standards, and documentation necessary to:

(1) Provide data of adequate qudity to meet monitoring objectives, and

(2) Minimizeloss of air qudity data due to mafunctions or out-of-control conditions. This

quality assurance program must be described in detail, suitably documented in accordance with

Agency requirements (reference 4 of this gppendix), and approved by the gppropriate Regiond

Adminigrator, or the Regiona Adminigtrator's designee. The Qudity Assurance Program will

be reviewed during the systems audits described in section 2.5 of this appendix.

2.2 Primary requirements and guidance documents for developing the quaity assurance
program are contained in references 2 through 7 of this gppendix, which aso contain many suggested
and required procedures, checks, and control specifications. Reference 7 of this appendix describes
gpecific guidance for the development of a QA Program for SLAMS. Many specific quality control
checks and specifications for methods are included in the respective reference methods described in
part 50 of this chapter or in the respective equivaent method descriptions available from EPA
(reference 8 of this gppendix). Smilarly, qudity control procedures related to specificaly designated
reference and equivaent method andlyzers are contained in the respective operation or instruction
manuas associated with those andyzers. Quality assurance guidance for meteorologica systems a
PAMSis contained in reference 9 of this gppendix. Quality assurance procedures for VOC, NO,
(including NO and NO,), O3, and carbonyl measurements at PAMS must be consistent with reference
15 of this appendix. Reference 4 of this gppendix includes requirements for the development of quality
assurance project plans, and quaity assurance and control programs, and systems audits demongtrating
atainment of the requirements.

2.3 Pollutant Concentration and Flow Rate Standards.

2.3.1 Gaseous pollutant concentration standards (permeetion devices or cylinders of
compressed gas) used to obtain test concentrations for CO, SO,, NO, and NO, must be traceable to
either aNationd Ingdtitute of Standards and Technology (NIST) NIST-Traceable Reference Materid
(NTRM) or aNIST-certified Gas Manufacturer's Internd Standard (GMIS), certified in accordance
with one of the procedures given in reference 10 of this gppendix.

2.3.2 Test concentrations for O; must be obtained in accordance with the UV photometric
calibration procedure specified in 40 CFR part 50, gppendix D, or by means of a certified ozone
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transfer standard. Consult references 11 and 12 of this gppendix for guidance on primary and transfer
standards for Os.

2.3.3 How rate measurements must be made by a flow measuring instrument thet is traceable to
an authoritative volume or other gpplicable standard. Guidance for certifying some types of flowmeters
is provided in reference 7 of this gppendix.

2.4 Nationa Performance Audit Program (NPAP). Agencies operating SLAMS are required
to participate in EPA's NPAP. These audits are described in reference 7 of this appendix. For further
ingtructions, agencies should contact either the gppropriate EPA Regiona QA Coordinator at the
appropriate EPA Regiond Office location, or the NPAP Coordinator, Emissions Monitoring and
Anayss Divison (MD-14), U.S. Environmenta Protection Agency, Research Triangle Park, NC
27711,

2.5 Systems Audit Programs. Systems audits of the ambient air monitoring programs of
agencies operating SLAMS shall be conducted at least every 3 years by the appropriate EPA Regiond
Office. Systems audit programs are described in reference 7 of this gppendix. For
further ingtructions, agencies should contact either the gppropriate EPA Regionad QA Coordinator or
the Systems Audit QA Coordinator, Office of Air Quaity Planning and Standards, Emissons
Monitoring and Analyss Divison (MD-14), U.S. Environmenta Protection Agency, Research Triangle
Park, NC 27711.

3. Data Quality Assessment Requirements.

3.0.1 All ambient monitoring methods or andyzers used in SLAMS shd| be tested periodicaly,
as described in this section, to quantitatively assess the qudity of the SLAMS data. Measurement
uncertainty is estimated for both automated and manua methods. Terminology associated with
measurement uncertainty are found within this appendix and includes:

(8 Precison. A measurement of mutua agreement among individua measurements of the same
property usualy under prescribed smilar conditions, expressed generdly in terms of the standard
devidion;

(b) Accuracy. The degree of agreement between an observed value and an accepted reference
vaue, accuracy includes a combination of random error (precision) and systematic error (bias)
components which are due to sampling and andytical operations,

(c) Bias. The systematic or persistent distortion of a measurement process which causes errors
in onedirection. Theindividua results of these tests for each method or andyzer shdl be reported to
EPA as specified in section 4 of this gppendix. EPA will then caculate quarterly assessments of
measurement uncertainty gpplicable to the SLAMS data as described in section 5 of this appendix.
Data assessment results should be reported to EPA only for methods and analyzers approved for usein
SLAMS monitoring under appendix C of this part.

3.0.2 Edtimates of the data qudity will be caculated on the basis of single monitors and
reporting organizations and may aso be caculated for each region and for the entire Nation. A
reporting organization is defined as a State, subordinate organization within a State, or other
organization that is responsble for a set of ations that monitors the same pollutant and for which data
quaity assessments can be pooled. States must define one or more reporting organizations for each
pollutant such that each monitoring station in the State SLAMS network is included in one, and only
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one, reporting organi zation.

3.0.3 Each reporting organization shal be defined such that measurement uncertainty among al
dationsin the organization can be expected to be reasonably homogeneous, as aresult of common
factors.

(@ Common factors that should be consdered by States in defining reporting organizations
indude:

(1) Operation by a common team of field operators.

(2) Common cdibration facilities.

(3) Overgght by acommon qudity assurance organization.

(4) Support by acommon laboratory or headquarters.

(b) Where there is uncertainty in defining the reporting organizations or in assgning specific Stes
to reporting organizations, States shal consult with the appropriate EPA Regiond Office. All definitions
of reporting organizations shdl be subject to fina approva by the appropriate EPA Regiond Office.

3.0.4 Assessment results shall be reported as specified in section 4 of this gppendix. Table A-1
of this gppendix provides asummary of the minimum data quaity assessment requirements, which are
described in more detall in the following sections.

3.1 Precison of Automated Methods Excluding PM,, s.

3.1.1 Methods for SO,, NO,, O3 and CO. A one- point precison check must be performed at
least once every 2 weeks on each automated andyzer used to measure SO,, NO,, O; and CO. The
precison check is made by chalenging the analyzer with a precison check gas of known
concentration (effective concentration for open path andyzers) between 0.08 and 0.10 ppm for SO,,
NO,, and O; andyzers, and between 8 and 10 ppm for CO analyzers. To check the precision of
SLAMS analyzers operating on ranges higher than 0 to 1.0 ppm SO,, NO,, and O, or 0 to 100 ppm
for CO, use precision check gases of appropriately higher concentration as approved by the
appropriate Regiond Administrator or their designee. However, the results of precison checks at
concentration levels other than those specified above need not be reported to EPA. The standards
from which precison check test concentrations are obtained must meet the specifications of section 2.3
of this appendix.

3.1.1.1 Except for certain CO analyzers described below, point andyzers must operate in their
norma sampling mode during the precision check, and the test atimosphere must pass through dl filters,
scrubbers, conditioners and other components used during norma ambient sampling and as much of the
ambient air inlet system asis practicable. If permitted by the
associated operation or ingruction manud, a CO point andyzer may be temporarily modified during the
precision check to reduce vent or purge flows, or the test atmosphere may enter the anayzer a a point
other than the norma sampleinlet, provided that the andyzer's reponse is
not likely to be dtered by these deviations from the normal operational mode. If a precison check is
made in conjunction with a zero or span adjustment, it must be made prior to such zero or span
adjustments. Randomization of the precison check with respect to time of day, day of
week, and routine service and adjustments is encouraged where possible.

3.1.1.2 Open path andyzers are tested by inserting atest cell containing a precision check gas
concentration into the optical measurement beam of the insrument. If possble, the normdly used
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trangmitter, receiver, and as appropriate, reflecting devices should be used during the test, and the
norma monitoring configuration of the insrument should be dtered asllittle as possible to accommodate
the test cell for the test. However, if permitted by the associated operation or instruction manua, an
dternate locdl light source or an dternate optica path that does not include the norma atmospheric
monitoring path may be used. The actua concentration of the precison check gasin the test cell must
be selected to produce an effective concentration in the range specified in section 3.1.1. Generdly, the
precison test concentration measurement will be the sum of the atmaospheric pollutant concentration and
the precision test concentration. If so, the result must be corrected to remove the atmospheric
concentration contribution. The corrected concentration is obtained by subtracting the average of the
atmospheric concentrations measured by the open path instrument under test immediately before and
immediately after the precison check test from the precison test concentration measurement. If the
difference between these before and after measurements is greater than 20 percent of the effective
concentration of the test gas, discard the test result and repeet the test. If possible, open path andyzers
should be tested during periods when the aimospheric pollutant concentrations are rdlatively low and
Steady.

3.1.1.3 Report the actual concentration (effective concentration for open path anadyzers) of the
precison check gas and the corresponding concentration measurement (corrected concentration, if
gpplicable, for open path anayzers) indicated by the analyzer. The percent differences between these
concentrations are used to assess the precision of the monitoring data as described in section 5.1. of
this appendix.

3.1.2 Methods for Particulate Matter Excluding PM, 5. A one-point precision check must be
performed at least once every 2 weeks on each automated analyzer used to measure PM . The
precision check is made by checking the operationa flow rate of the analyzer. If aprecison flow rate
check is made in conjunction with aflow rate adjustment, it must be made prior to such flow rate
adjustment. Randomization of the precison check with respect to time of day, day of week, and routine
service and adjustments is encouraged where possible.

3.1.2.1 Standard procedure: Use aflow rate transfer standard certified in accordance with
section 2.3.3 of this appendix to check the andyzer's norma flow rate. Care should be used in selecting
and using the flow rate measurement device such that it does not dter the norma
operating flow rate of the andyzer. Report the actud anayzer flow rate measured by the transfer
standard and the corresponding flow rate measured, indicated, or assumed by the anayzer.

3.1.2.2 Alternative procedure:

3.1.22.1 It ispermissible to obtain the precision check flow rate data from the analyzer's
internal flow meter without the use of an externd flow rate transfer standard, provided that:

3.1.2.2.1.1 The flow meter is audited with an external flow rate trandfer tandard at least every
6 months.

3.1.2.2.1.2 Records of at least the three most recent flow audits of the instrument's interna flow
meter over at least several weeks confirm that the flow meter is stable, verifiable and accurate to +4%.

3.1.2.2.1.3 The instrument and flow meter give no indication of improper operation.

3.1.2.2.2 With suitable communication capability, the precision check may thus be carried out
remotely. For this procedure, report the set-point flow rate as the actua flow rate dong with the flow
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rate measured or indicated by the anayzer flow meter.

3.1.2.2.3 For ether procedure, the percent differences between the actua and indicated flow
rates are used to assess the precision of the monitoring data as described in section 5.1 of this gppendix
(using flow ratesin lieu of concentrations). The percent differences between these
concentrations are used to assess the precision of the monitoring data as described in section 5.1. of
this appendix.

3.2 Accuracy of Automated Methods Excluding PM,, .

3.2.1 Methods for SO,, NO,, O,, or CO.

3.2.1.1 Each cadendar quarter (during which andyzers are operated), audit at least 25 percent
of the SLAMS analyzers that monitor for SO,, NO,, O3, or CO such that each andyzer is audited at
least once per year. If there are fewer than four andyzers for a pollutant within a reporting organization,
randomly reaudit one or more analyzers o that at least one anayzer for that pollutant is audited each
cdendar quarter. Where possible, EPA strongly encourages more frequent auditing, up to an audit
frequency of once per quarter for each SLAMS analyzer.

3.2.1.2 (a) The audit is made by chdlenging the analyzer with at least one audit gas of known
concentration (effective concentration for open path andyzers) from each of the following ranges
gpplicable to the analyzer being audited:

Audit Levd Concentration Range, PPM
SO,, O, NO, CO
Lo 0.03-0.08 0.03-0.08 3-8
2 0.15-0.20 0.15-0.20 15-20
S 0.35-0.45 0.35-0.45 35-45
Do, 0.80-090 | . 80-90

(b) NO, audit gas for chemiluminescence-type NO, analyzers must dso contain at least 0.08
ppm NO.

3.2.1.3 NO concentrations substantialy higher than 0.08 ppm, as may occur when using some
gas phasetitration (GPT) techniques, may lead to audit errorsin chemiluminescence analyzers due to
inevitable minor NO-NO, channd imbaance. Such errors may be atypica of routine monitoring errors
to the extent that such NO concentrations exceed typical ambient NO concentrations at the site. These
errors may be minimized by modifying the GPT technique to lower the NO concentrations remaining in
the NO, audit gasto levels closer to typica
ambient NO concentrations at the Ste.

3.2.1.4 To audit SLAMS andlyzers operating on ranges higher than 0 to 1.0 ppm for SO,
NO,, and O; or 0 to 100 ppm for CO, use audit gases of appropriately higher concentration as
approved by the appropriate Regiona Administrator or the Administratorss designee. The results of
audits at concentration levels other than those shown in the above table need not be reported to EPA.

3.2.1.5 The standards from which audit gas test concentrations are obtained must mest the
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specifications of section 2.3 of this gppendix. The gas Sandards and equipment used for auditing must
not be the same as the standards and equipment used for calibration or calibration span
adjustments. The auditor should not be the operator or andlyst who conducts the routine monitoring,
cdibration, and andysis.

3.2.1.6 For point andyzers, the audit shall be carried out by dlowing the analyzer to andyze the
audit test atmospherein its norma sampling mode such that the test atmosphere passes through all
filters, scrubbers, conditioners, and other sample inlet components used during
norma ambient sampling and as much of the ambient air inlet system as is practicable. The exception
provided in section 3.1 of this gppendix for certain CO andyzers does not apply for audits.

3.2.1.7 Open path analyzers are audited by inserting atest cdll containing the various audit gas
concentrations into the optical measurement beam of the insrument. If possible, the normally used
transmitter, receiver, and, as appropriate, reflecting devices should be
used during the audit, and the normal monitoring configuration of the instrument should be modified as
little as possible to accommodate the test cell for the audit. However, if permitted by the associated
operation or instruction manua, an aternate loca light source or an aternate optical path that does not
include the norma atmospheric monitoring path may be used. The actua concentrations of the audit gas
inthe test cell must be sdlected to produce effective concentrations in the ranges specified in this section
3.2 of this gppendix. Generdly, each audit concentration measurement result will be the sum of the
atmospheric pollutant concentration and the audit test concentration. If so, the result must be corrected
to remove the atmospheric concentration contribution. The corrected concentration is obtained by
subtracting the average of the atmospheric concentrations measured by the open path instrument under
test immediately before and immediately after the audit test (or preferably before and after each audit
concentration leve) from the audit concentration measurement. If the difference between the
before and after measurements is greater than 20 percent of the effective concentration of the test gas
standard, discard the test result for that concentration level and repeat the test for that level.
If possible, open path andyzers should be audited during periods when the atimaospheric pollutant
concentrations are reldively low and steedy. Also, the monitoring path length must be reverified to
within +£3 percent to vdidate the audit, Snce the monitoring path length is critica to the determination of
the effective concentration.

3.2.1.8 Report both the actua concentrations (effective concentrations for open path anayzers)
of the audit gases and the corresponding concentration measurements (corrected concentrations, if
gpplicable, for open path analyzers) indicated or produced by the analyzer being tested. The percent
differences between these concentrations are used to assess the accuracy of the monitoring data as
described in section 5.2 of this gppendix.

3.2.2 Methods for Particulate Matter Excluding PM., s.

3.2.2.1 Each calendar quarter, audit the flow rate of at least 25 percent of the SLAMS PM,,
andyzers such that each PM, andyzer isaudited at least once per year. If there are fewer than four
PM ,, andyzers within a reporting organization, randomly re-audit one or more andyzers so thet at least
one andyzer is audited each caendar quarter. Where possible, EPA
strongly encourages more frequent auditing, up to an audit frequency of once per quarter for each
SLAMS andyzer.
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3.2.2.2 The audit is made by measuring the andyzer's norma operating flow rate, usng aflow
rate transfer standard certified in accordance with section 2.3.3 of this appendix. The flow rate
gtandard used for auditing must not be the same flow rate standard used to cdibrate the analyzer.
However, both the cdibration standard and the audit standard may be referenced to the same primary
flow rate or volume standard. Great care must be used in auditing the flow rate to be certain thet the
flow measurement device does not dter the normal operating flow rate of the analyzer. Report the audit
(actud) flow rate and the corresponding flow rate indicated or assumed by the sampler. The percent
differences between these flow rates are used to calculate
accuracy (PM ) as described in section 5.2 of this gppendix.

3.3 Precison of Manua Methods Excluding PM,, s.

3.3.1 For each network of manua methods other than for PM,, 5, select one or more monitoring
gtes within the reporting organization for duplicate, collocated sampling asfollows:
for 1to 5 Stes, select 1 Site; for 6 to 20 Sites, select 2 sites; and for over 20 Sites, select 3 Sites. Where
possible, additiona collocated sampling is encouraged. For purposes of precision assessment, networks
for measuring TSP and PM;, shall be consdered separately from one another. PM,, and TSP Sites
having annua mean particulate matter concentrations among the highest 25 percent of the annua mean
concentrations for dl the Stesin the network must be
selected or, if such Stes are impractical, dternative sites approved by the Regiond Administrator may
be selected.

3.3.2 In determining the number of collocated sites required for PM o, monitoring networks for
lead should be treated independently from networks for particulate matter, even though the separate
networks may share one or more common samplers. However, asingle pair of samplers collocated a a
common-sampler monitoring Site that meets the requirements for both a collocated lead Ste and a
collocated particulate matter Site may serve as a collocated site for
both networks.

3.3.3 The two collocated samplers must be within 4 meters of each other, and particulate
meatter samplers must be at least 2 meters apart to preclude arflow interference. Cdibration, sampling,
and analyss must be the same for both collocated samplers and the same asfor dl
other samplersin the network.

3.3.4 For each pair of collocated samplers, designate one sampler as the primary sampler
whose samples will be used to report air quaity for the Site, and designate the other as the duplicate
sampler. Each duplicate sampler must be operated concurrently with its associated
routine sampler at least once per week. The operation schedule should be sdected so that the sampling
days are didtributed evenly over the year and over the seven days of the week. A sx-day sampling
schedule is required. Report the measurements from both samplers at each collocated sampling Site.
The cdculations for eva uating precision between the two collocated samplers are described in section
5.3 of this appendix.

3.4 Accuracy of Manud Methods Excluding PM,, 5. The accuracy of manua sampling methods
is assessed by auditing a portion of the measurement process.

3.4.1 Procedures for PM,, and TSP.

3.4.1.1 Procedures for flow rate audits for PM,,. Each cdendar quarter, audit the flow rate of
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at least 25 percent of the PM,, samplers such that each PM,, sampler is audited at least once per year.
If there are fewer than four PM,, samplers within a reporting organization, randomly

reaudit one or more samplers so that one sampler is audited each calendar quarter. Audit each sampler
at itsnorma operating flow rate, using aflow rate transfer standard certified in accordance with section
2.3.3 of this gppendix. The flow rate standard used for auditing must

not be the same flow rate standard used to calibrate the sampler. However, both the calibration
standard and the audit standard may be referenced to the same primary flow rate standard. The flow
audit should be scheduled so asto avoid interference with a scheduled sampling

period. Report the audit (actua) flow rate and the corresponding flow rate indicated by the sampler's
normally used flow indicator. The percent differences between these flow rates are used to caculate
accuracy and bias as described in section 5.4.1 of this appendix.

3.4.1.2 Great care must be used in auditing high-volume particulate matter samplers having flow
regulators because the introduction of resstance plates in the audit flow standard device can cause
abnormal flow patterns a the point of flow senaing. For thisreason, the flow
audit gandard should be used with a normd filter in place and without resstance plates in auditing
flow-regulated high-volume samplers, or other steps should be taken to assure that flow patterns are
not perturbed at the point of flow sensing.

3.4.2 SO, Methods.

3.4.2.1 Prepare audit solutions from aworking sulfite-tetrachloromercurate (TCM) solution as
described in section 10.2 of the SO, Reference Method (40 CFR part 50, appendix A). These audit
samples must be prepared independently from the sandardized sulfite solutions used in the routine
calibration procedure. Sulfite- TCM audit samples must be stored between 0 and 5 deg.C and expire
30 days after preparation.

3.4.2.2 Prepare audit samplesin each of the concentration ranges of 0.2-0.3, 0.5-0.6, and
0.8-0.9 ug SO,/ml. Analyze an audit sample in each of the three ranges at least once each day that
samples are anadlyzed and at least twice per caendar quarter. Report the audit concentrations (in ug
SO,/ml) and the corresponding indicated concentrations (in g SO,/ml). The percent differences
between these concentrations are used to calculate accuracy as described in section 5.4.2 of this
appendix.

3.4.3 NO, Methods. Prepare audit solutions from aworking sodium nitrite solution as
described in the appropriate equivaent method (see reference 8 of this gppendix). These audit samples
must be prepared independently from the standardized nitrite solutions used in the routine cdibration
procedure. Sodium nitrite audit samples expire in 3 months after preparation. Prepare audit samplesin
each of the concentration ranges of 0.2-0.3, 0.5-0.6, and 0.8-0.9 g
NO,/ml. Andyze an audit sample in each of the three ranges at least once each day that samples are
analyzed and at least twice per caendar quarter. Report the audit concentrations (in ug NO,/ml) and
the corresponding indicated concentrations (in pg NO,/ml). The percent differences between these
concentrations are used to calculate accuracy as described in section 5.4.2 of this appendix.

3.4.4 Pb Methods.

3.4.4.1 For the Pb Reference Method (40 CFR part 50, appendix G), the flow rates of the
high-volume Pb samplers shdl be audited as part of the TSP network using the same procedures
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described in section 3.4.1 of this appendix. For agencies operating both TSP and Pb networks, 25
percent of the total number of high-volume samplers are to be audited each quarter.

3.4.4.2 Each cdendar quarter, audit the Pb Reference Method andytical procedure using glass
fiber filter strips containing a known quantity of Pb. These audit sample strips are prepared by
depositing a Pb solution on unexposed glass fiber filter rips of dimensions 1.9 cm by 20.3 cm (3/4
inch by 8 inch) and alowing them to dry thoroughly. The audit samples must be prepared using batches
of reagents different from those used to cdibrate the Pb andyticd equipment being audited. Prepare
audit samplesin the following concentration ranges.

Range Pb Concentration, Equivdent Ambient Pb

Hg/Strip Concentration, pg/m® *
R 100-300 0.5-1.5
2 600-1000 3.0-5.0

! Equivaent ambient Pb concentration in pg/m? is based on sampling at 1.7 m*/min for 24 hours
ona20.3cmx 25.4 cm (8 inch x 10 inch) glassfiber filter.

3.4.4.3 Audit samples must be extracted using the same extraction procedure used for exposed
filters

3.4.4.4 Andyze three audit samplesin each of the two ranges each quarter samples are
andyzed. The audit sample analyses shal be distributed as much as possible over the entire cdendar
quarter. Report the audit concentrations (in g Po/strip) and the corresponding measured
concentrations (in g Ph/strip) using unit code 77. The percent differences between the concentrations
are used to caculate andytica accuracy as described in section 5.4.2 of this appendix.

3.4.4.5 The accuracy of an equivadent Pb method is assessed in the same manner as for the
reference method. The flow auditing device and Pb andlysis audit samples must be compeatible with the
gpecific requirements of the equivaent method.

3.5 Measurement Uncertainty for Automated and Manua PM, ; Methods. The goal for
acceptable measurement uncertainty has been defined as 10 percent coefficient of variation (CV)
for total precison and + 10 percent for tota bias (reference 14 of this gppendix).

3.5.1 How Rate Audits.

3.5.1.1 Automated methods for PM,, 5. A one-point precison check must be performed at least
once every 2 weeks on each automated anayzer used to measure PM,, . The precison check
is made by checking the operationa flow rate of the analyzer. If a precison flow rate check ismadein
conjunction with aflow rate adjustment, it must be made prior to such flow rate adjustment.
Randomization of the precision check with respect to time of day, day of week, and routine service and
adjustments is encouraged where possible.

3.5.1.1.1 Standard procedure: Use aflow rate transfer standard certified in accordance with
section 2.3.3 of this gppendix to check the analyzer's normd flow rate. Care should be used in sdlecting
and using the flow rate measurement device such that it does not dter the norma
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operating flow rate of the andyzer. Report the actud anayzer flow rate measured by the transfer
standard and the corresponding flow rate measured, indicated, or assumed by the anayzer.

3.5.1.1.2 Alternative procedure: It is permissible to obtain the precison check flow rate data
from the analyzer'sinterna flow meter without the use of an externd flow rate tranfer standard,
provided that the flow meter is audited with an externd flow rate transfer sandard at least every 6
months; records of at least the three most recent flow audits of the instrument's internd flow meter over
at least severa weeks confirm that the flow meter is sable, verifiable
and accurate to £4%; and the ingrument and flow meter give no indication of improper operation. With
suitable communication capability, the precison check may thus be carried out remotely. For this
procedure, report the set-point flow rate as the actua flow rate along with the flow rate measured or
indicated by the analyzer flow meter.

3.5.1.1.3 For ether procedure, the differences between the actua and indicated flow rates are
used to assess the precison of the monitoring data as described in section 5.5 of this appendix.

3.5.1.2 Manua methods for PM,, 5. Each cadendar quarter, audit the flow rate of each SLAMS
PM,, s andyzer. The audit is made by measuring the andyzer's norma operating flow rate, usng aflow
rate transfer standard certified in accordance with section 2.3.3 of this appendix. The flow rate
gtandard used for auditing must not be the same flow rate standard used to cdibrate the analyzer.
However, both the cdibration standard and the audit standard may be referenced to the same primary
flow rate or volume standard. Great care must be used in auditing the flow rate to be certain thet the
flow measurement device does not dter the normal operating flow rate of the analyzer. Report the audit
(actud) flow rate and the corresponding flow rate
indicated or assumed by the sampler. The procedures used to ca culate measurement uncertainty PM,, 5
are described in section 5.5 of this appendix.

3.5.2 Measurement of Precision using Collocated Procedures for Automated and Manual
Methods of PM,, .

(&) For PM,, ; Steswithin areporting organization each EPA designated Federd reference
method (FRM) or Federa equivdent method (FEM) must:

(1) Have 25 percent of the monitors collocated (values of .5 and greater round up).

(2) Have @ least 1 collocated monitor (if the total number of monitorsislessthan 4). The first

collocated monitor must be a designated FRM monitor.

(b) In addition, monitors selected must dso meet the following requirements:

(1) A monitor designated as an EPA FRM shdl be collocated with a monitor having the same

EPA FRM designation.

(2) For each monitor designated as an EPA FEM, 50 percent of the designated monitors shall

be collocated with a monitor having the same method designation and 50 percent of the

monitors shal be collocated with an FRM monitor. If there are an odd number of collocated

monitors required, the additional monitor shal be an FRM. An example of this procedureis

found in table A-2 of this gppendix.

(c) For PM,, 5 sites during the initid deployment of the SLAMS network, specia emphasis
should be placed on those Sitesin areas likely to be in violation of the NAAQS. Once areas are initidly
determined to be in violation, the collocated monitors should be deployed according to the following
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protocol:

(1) Eighty percent of the collocated monitors should be deployed at Sites with concentrations $

ninety percent of the annua PM, ; NAAQS (or 24-hour NAAQS if that is affecting the area);

one hundred percent if al stes have concentrations above either NAAQS, and each area

determined to bein violation should be represented by at least one collocated monitor.

(2) The remaining 20 percent of the collocated monitors should be deployed at Siteswith

concentrations ninety percent of the annua PM, s NAAQS (or 24-hour NAAQSIif that is

affecting the area)

(3) If an organization has no Sites at concentration ranges $ ninety percent of the annua PM,, 5

NAAQS (or 24-hour NAAQSf that is affecting the ared), 60 percent of the collocated

monitors should be deployed a those sites with the annual mean PM, 5 concentrations (or

24-hour NAAQS if that is affecting the areg) among the highest 25 percent for al PM,, ; Sitesin

the network.

3.5.2.1 In determining the number of collocated sites required for PM, 5, monitoring networks
for vighility should not be treated independently from networks for particulate matter, as the separate
networks may share one or more common samplers. However, for class | vighility areas, EPA will
accept vighility aerosol mass measurement instead of a PM, s measurement if the latter measurement is
unavailable. Any PM, s monitoring Ste which does not have a monitor which is an EPA federd
reference or equivaent method is not required to be included in the number of Steswhich are used to
determine the number of collocated monitors.

3.5.2.2 The two collocated samples must be within 4 meters of each other, and particulate
matter samplers must be at least 2 meters gpart (1 meter apart for samplers having flow rates less than
200 litergmin.) to preclude airflow interference. Cdibration, sampling, and andysis must be the same
for both collocated samplers and the same asfor al other samplersin the network.

3.5.2.3 For each pair of collocated samplers, designate one sampler as the primary sampler
whose samples will be used to report air quaity for the Site, and designate the other as the duplicate
sampler. Each duplicate sampler must be operated concurrently with its associated
primary sampler. The operation schedule should be selected so that the sampling days are distributed
evenly over the year and over the 7 days of the week and therefore, a 6-day sampling schedule is
required. Report the measurements from both samplers at each collocated sampling site. The
caculations for evauating precision between the two collocated samplers are described in section 5.5
of this appendix.

3.5.3 Measurement of Bias usng the FRM Audit Procedures for Automated and Manual
Methods of PM,, .

3.5.3.1 The FRM audit is an independent assessment of the total measurement system bias.
These audits will be performed under the Nationa Performance Audit Program (section 2.4 of this
gppendix) or a comparable program. Twenty-five percent of the SLAMS monitors within
each reporting organization will be assessed with an FRM audit each year. Additiondly, every
designated FRM or FEM within a reporting organization must:

(a) Have at least 25 percent of each method designation audited, including collocated Sites
(even those collocated with FRM instruments), (values of .5 and greater round up).

40 CFR 58 Appendices 12 Working Copy



(b) Have at least one monitor audited.

(c) Be audited at afrequency of four audits per year.

(d) Have dl FRM or FEM samplers subject to an FRM audit at least once every 4 years.
Table A-2 illugtrates the procedure mentioned above.

3.5.3.2 For PM,, 5 Stesduring theinitial deployment of the SLAMS network, specid emphasis
should be placed on those Sitesin areas likely to be in violation of the NAAQS. Once areas are initidly
determined to be in violation, the FRM audit program should be implemented according to the
following protocol:

(a) Eighty percent of the FRM audits should be deployed at Sites with concentrations $ ninety
percent of the annua PM, s NAAQS (or 24-hour NAAQS if that is affecting the ared);
one hundred percent if dl stes have concentrations above either NAAQS, and each area determined to
be in violation should implement an FRM audit a a minimum of one monitor within thet area.

(b) The remaining 20 percent of the FRM audits should be implemented a stes with
concentrations ninety percent of the annua PM, s NAAQS (or 24-hour NAAQS if thet is affecting the
area).

(©) If an organization has no Sites a concentration ranges $ ninety percent of the annua PM, 5
NAAQS (or 24-hour NAAQS if that is affecting the areq), 60 percent of the FRM audits
should be implemented at those sites with the annual mean PM., 5 concentrations (or 24-hour NAAQS
if thet is affecting the area) among the highest 25 percent for dl PM, 5 Stesin the network. Additiona
information concerning the FRM audit program is contained in reference 7 of this appendix. The
cdculaions for evauating bias between the primary monitor and the FRM audit are described in
section 5.5.

4. Reporting Requirements.

(a) For each pollutant, prepare alist of dl monitoring Stes and their AIRS Ste identification
codes in each reporting organization and submit the list to the gppropriate EPA Regiond Office, with a
copy to AIRS-AQS. Whenever thereisachangein thislist of monitoring Stesin areporting
organization, report this change to the Regionad Office and to AIRS-AQS.

4.1 Quarterly Reports. For each quarter, each reporting organization shall report to
AIRS-AQS directly (or viathe appropriate EPA Regiona Office for organizations not direct users of
AIRS) theresults of dl vaid precison, bias and accuracy testsit has carried out during the quarter. The
quarterly reports of precision, bias and accuracy data must be submitted consistent with the data
reporting requirements specified for air quaity data as set forth in 858.35(c). EPA strongly encourages
early submittal of the QA datain order to assst the State
and Locd agenciesin controlling and evaduating the qudity of the ambient ar SLAMS data. Each
organization shall report dl QA/QC measurements. Report results from invalid tests, from tests carried
out during atime period for which ambient dataimmediately prior or subsequent to the tests were
invalidated for gppropriate reasons, and from tests of methods or anayzers not approved for usein
SLAMS monitoring networks under appendix C of this part. Such data should be flagged o that it will
not be utilized for quantitative assessment of precison, bias and accuracy.

4.2 Annua Reports.
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4.2.1 When precison, bias and accuracy estimates for a reporting organization have been
caculated for al four quarters of the caendar year, EPA will caculate and report the measurement
uncertainty for the entire calendar year. These limits will then be associated with the data submitted in
the annua SLAMS report required by §858.26.

4.2.2 Each reporting organization shdl submit, dong with its annud SLAMS report, alisting by
pollutant of al monitoring Stesin the reporting organization.

5. Cdculations for Data Quaity Assessment.

(a8 Cdculations of measurement uncertainty are carried out by EPA according to the following
procedures. Reporting organizations should report the data for individual precison, bias and accuracy
tests as goecified in sections 3 and 4 of this gppendix even though they may
elect to perform some or dl of the cdculations in this section on their own.

5.1 Precision of Automated Methods Excluding PM, 5. Estimates of the precison of automated
methods are caculated from the results of biweekly precison checks as specified in section 3.1 of this
gppendix. At the end of each caendar quarter, an integrated precision probability interva for all
SLAMS andyzersin the organization is cdculated for each pollutant.

5.1.1 Single Andyzer Precison.

5.1.1.1 The percent difference (d;) for each precison check is caculated using equation 1,
whereY; is the concentration indicated by the andyzer for the I-th precison check and X; is the known
concentration for the I-th precision check, asfollows:

Equation 1
v-X
X

i

4 = x 100 ®

5.1.1.2 For each andlyzer, the quarterly average (d)) is calculated with equetion 2, and the
standard deviation (S) with equation 3, where n is the number of precision checks on the
instrument made during the calendar quarter. For example, n should be 6 or 7 if precison checks are
made biweekly during a quarter. Equation 2 and 3 follow:
Equation 2
1 n

i1

Equation 3

- 1(* 2_1.% 2
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5.1.2 Precison for Reporting Organization.
5.1.2.1 For each pollutant, the average of averages (D) and the pooled standard deviation (S)

are caculated for dl andyzers audited for the pollutant during the quarter, using either equations 4 and
5 or 4aand 5a, where k isthe number of andyzers audited within the reporting organization for asingle

pollutant, as follows:
Equation 4
1

k
D=
E 5

d @
Equation 4a
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Equation 5a

\'(nl - 0STF @y - DST - DST Ly - DS
(5a)
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5.1.2.2 Equations 4 and 5 are used when the same number of precision checks are made for
each andyzer. Equations 4a and 5a are used to obtain a weighted average and a weighted standard

deviation when different numbers of precision checks are made for the andyzers.
5.1.2.3 For each pollutant, the 95 Percent Probability Limits for the precison of areporting

organization are caculated usng equations 6 and 7, asfollows:
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Equation 6
Upper 95 Percent Probability Limit =D + 1.96S,

Equation 7
Lower 95 Percent Probability Limit =D - 1.96S,

5.2 Accuracy of Automated Methods Excluding PM, 5. Estimates of the accuracy of
automated methods are caculated from the results of independent audits as described in section 3.2 of
this gppendix. At the end of each calendar quarter, an integrated accuracy probability interva for al
SLAMS andyzers audited in the reporting organization is caculated for each pollutant. Separate
probability limits are caculated for each audit concentration level in section 3.2 of this gppendix.

5.2.1 Single Analyzer Accuracy. The percentege difference (d) for each audit concentration is
caculated usng equation 1, where Y; isthe anayzer'sindicated concentration
measurement from the I-th audit check and X; isthe actua concentration of the audit gas used for the
I-th audit check.

5.2.2 Accuracy for Reporting Organization.

5.2.2.1 For each audit concentration level of a particular pollutant, the average (D) of the
individua percentage differences (d,) for dl n andyzers audited during the quarter is caculated usng
equation 8, asfollows:

Equation 8
1 n
D= — d. 8
s O )
5.2.2.2 For each concentration level of a particular pollutant, the stlandard deviation (S,) of dl
the individua percentage differencesfor al n andyzers audited during the quarter is

cdculated, usng equation 9, as follows:

Equation 9

o {oih €16 @

©)

5.2.2.3 For reporting organizations having four or fewer andyzers for a particular pollutant,
only one audit is required each quarter. For such reporting organizations, the audit results of two
consecutive quarters are required to calculate an average and a standard deviation,
using equations 8 and 9. Therefore, the reporting of probability limits shal be on a semiannud (instead
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of aquarterly) basis.

5.2.2.4 For each pallutant, the 95 Percent Probability Limits for the accuracy of areporting
organization are caculated at each audit concentration level using equations 6 and 7.

5.3 Precision of Manud Methods Excluding PM, 5. Edtimates of precison of manua methods
are caculated from the results obtained from collocated samplers as described in section 3.3 of this
gppendix. At the end of each caendar quarter, an integrated precision probability interval for all
collocated samplers operating in the reporting organization is calculated for each manual method
network.

5.3.1 Single Sampler Precison.

5.3.1.1 At low concentrations, agreement between the measurements of collocated samplers,
expressed as percent differences, may be relatively poor. For this reason, collocated measurement
pairs are selected for use in the precision caculations only when both measurements are above the
following limits

(@ TSP. 20 pg/m?.

(b) SO,: 45 pug/n?.

(c) NO,: 30 ug/nee.

(d) Po: 0.15 pg/ne.

(€) PMo: 20 pg/m?.

5.3.1.2 For each selected measurement pair, the percent difference (d.) is caculated, usng
equation 10, asfollows:

Equation 10

Y. - X
g = .‘=]g. x 100 (10)

X, + X)2

where:

Y; isthe pollutant concentration measurement obtained from the duplicate sampler; and

X; is the concentration measurement obtained from the primary sampler designated for reporting air
qudity for the Site.

(a) For each site, the quarterly average percent difference (d)) is calculated from equation 2 and
the standard deviation (S) is caculated from equation 3, where n= the number of selected
measurement pairs a the ste.

5.3.2 Precison for Reporting Organization.

5.3.2.1 For each pollutant, the average percentage difference (D) and the pooled standard
deviation (S) are cdculated, usng equations 4 and 5, or using equations 4a and 5aif different numbers
of paired measurements are obtained at the collocated sites. For these caculations, the k of equations
4, 43, 5 and 5ais the number of collocated Sites.

5.3.2.2 The 95 Percent Probability Limits for the integrated precision for areporting
organization are caculated using equations 11 and 12, asfollows.
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Equation 11
Upper 95 Percent Probability Limit =D + 1.96S,

Equation 12
Lower 95 Percent Probability Limit =D - 1.96S,

5.4 Accuracy of Manua Methods Excluding PM,, 5. EStimates of the accuracy of manua
methods are calculated from the results of independent audits as described in section 3.4 of this
gppendix. At the end of each cdendar quarter, an integrated accuracy probability intervd is caculated
for each manua method network operated by the reporting organization.

5.4.1 Particulate Matter Samplers other than PM,, 5 (including reference method Pb samplers).

5.4.1.1 Single Sampler Accuracy. For the flow rate audit described in section 3.4.1 of this
appendix, the percentage difference (d) for each audit is calculated using equation 1, where
X; represents the known flow rate and Y; represents the flow rate indicated by the sampler.

5.4.1.2 Accuracy for Reporting Organization. For each type of particulate matter measured
(e.g., TSP/Ph), the average (D) of the individua percent differences for al smilar particulate matter
samplers audited during the calendar quarter is calculated using equation 8. The standard deviation (S)
of the percentage differences for al of the amilar particulate matter samplers audited during the
cdendar quarter is caculated using equation 9. The 95 Percent Probability Limits for the integrated
accuracy for the reporting organization are ca culated using equations 6 and 7. For reporting
organizations having four or fewer particulate matter samplers of one type, only one audit is required
each quarter, and the audit results of two consecutive quarters are required to caculate an average and
agandard deviation. In that case, probability limits shal be reported semi-annudly rather than
quarterly.

5.4.2 Andytica Methods for SO,, NO,, and Ph.

5.4.2.1 Single Andlysis-Day Accuracy. For each of the audits of the analytical methods for
SO,, NO,, and Pb described in sections 3.4.2, 3.4.3, and 3.4.4 of this appendix, the percentage
difference (d) a each concentration level is calculated using equation 1, where X; represents the known
vaue of the audit sample and Y; represents the value of SO,, NO,, or Po indicated by the anaytical
method.

5.4.2.2 Accuracy for Reporting Organization. For each andytical method, the average (D) of
the individua percent differences a each concentration leve for dl audits during the cdendar quarter is
caculated usng equation 8. The standard deviation (S,) of the percentage differences at each
concentration leve for dl audits during the calendar quarter is calculated using equation 9. The 95
Percent Probability Limits for the accuracy for the reporting organization are caculated using equations
6and 7.

5.5 Precision, Accuracy and Bias for Automated and Manua PM,, s Methods.

(8 Reporting organizations are required to report the data that will allow assessments of the
following individua qudlity control checks and audits

(1) Flow rate audit.

(2) Collocated samplers, where the duplicate sampler is not an FRM device.
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(3) Collocated samplers, where the duplicate sampler isan FRM device.

(4) FRM audits.

(b) EPA uses the reported results to derive precision, accuracy and bias estimates according to
the following procedures.

5.5.1 How Rate Audits. The reporting organization shdl report both the audit standard flow
rate and the flow rate indicated by the sampling instrument. These results are used by EPA to cdculate
flow rate accuracy and bias estimates.

5.5.1.1 Accuracy of a Single Sampler - Single Check (Quarterly) Basis (d). The percentage
difference (d) for asingle flow rate audit d, is calculated usng equation 13,
where X; represents the audit standard flow rate (known) and Y; represents the indicated flow rate, as
follows

Equation 13
Y- X
= ———— x 100
% X

5.5.1.2 Bias of aSingle Sampler - Annud Basis (D). For an individua particulate sampler j,
the average (D) of theindividua percentage differences (d) during the calendar
year is calculated using equation 14, where y is the number of individua percentage differences
produced for sampler | during the calendar year, asfollows:

Equation 14
1
.Dj = —_x g di
nj -1

5.5.1.3 Biasfor Each EPA Federd Reference and Equivaent Method Designation Employed
by Each Reporting Organization - Quarterly Basis (Dy ). For method designation k used by the
reporting organization, quarter g's sngle sampler percentage differences (d;) are averaged using
equation 16, where n , is the number of individua percentage differences produced for method
designation k in quarter g, asfollows:

Equation 15

Rre
x ¢ d

"’w i-li

_D’“=
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5.5.1.4 Bias for Each Reporting Organization - Quarterly Basis (D). For each reporting
organization, quarter g's single sampler percentage differences (d)) are averaged using equation 16, to
produce a single average for each reporting organization, where ny, is the total number of single sampler
percentage differences for dl federd reference or equivaent methods of samplersin quarter g, as
folows
Equation 16

p =1 u'd,
= —_x y &
g n, =1

5.5.1.5 Biasfor Each EPA Federd Reference and Equivaent Method Designation Employed
by Each Reporting Organization - Annual Basis (D,). For method designation k used by the reporting
organization, the annua average percentage difference, Dy, is derived using equation 17, where D,  is
the average reported for method designation k during the gth quarter, and n, , is the number of the
method designation k's monitors that were deployed during the gth quarter, as follows:

Equation 17

5.5.1.6 Biasfor Each Reporting Organization - Annua Basis (D). For each reporting
organization, the annua average percentage difference, D, is derived using equation 18, where D, isthe
average reported for the reporting organization during the gth quarter, and n, is the total number
monitors that were deployed during the gth quarter. A single annual average is produced for each
reporting organization. Equation 18 follows.

Equation 18

4

r nbD

(¢ @)

:_“1
D T

!ﬂ'

¢ 1
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5.5.2 Collocated Samplers, Where the Duplicate Sampler is not an FRM Device.

(& At low concentrations, agreement between the measurements of collocated samplers may
be relatively poor. For this reason, collocated measurement pairs are selected for use in the precison
cdculaions only when both measurements are above the following limits:

PM, 5 : 6 ugi

(b) Collocated sampler results are used to assess measurement system precision. A collocated
sampler par congsts of aprimary sampler (used for routine monitoring) and a duplicate sampler (used
asaquality control check). Quarterly precision estimates are calculated by EPA for each pair of
collocated samplers and for each method designation employed by each reporting organization. Annua
precision estimates are calculated by EPA for each primary sampler, for each EPA Federa reference
method and equivadent method designation employed by each reporting organization, and nationdly for
each EPA Federd reference method and equivaent method designation.

5.5.2.1 Percent Difference for a Single Check (d). The percentage difference, d;, for each
check is caculated by EPA using equation 19, where X; represents the concentration produced from
the primary sampler and Y; represents concentration reported for the duplicate sampler, asfollows:

Equation 19

L-X
d= ———— = 100
@+ X)2

5.5.2.2 Coefficient of Variation (CV) for a Single Check (CV;). The coefficient of variation,
CV;,, for each check is caculated by EPA by dividing the absolute value of the percentage difference,
d;, by the square root of two as shown in equation 20, asfollows:

Equation 20
CVi = .Lﬂ.
Z

5.5.2.3 Precision of a Single Sampler - Quarterly Basis (CV ).
(a) For particulate sampler j, the individua coefficients of variation (CV, ) during the quarter
are pooled using equation 21, where n 4 is the number of pairs of measurements from collocated
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samplers during the quarter, asfollows:

Equation 21

(b) The 90 percent confidence limits for the single sampler's CV are calculated by EPA using
equations 22 and 23, where X? g5 o and X?  ¢5 4 are the 0.05 and 0.95 quantiles of the chi-square
(X?) distribution with nj , degrees of freedom, as follows:

Equation 22

Lower Confidence Limit = CV, J.¢

Equation 23

5.5.2.4 Precison of a Single Sampler - Annual Basis. For particulate sampler |, the individud
coefficients of variation, CV,, produced during the caendar year are pooled using
equation 21, where  is the number of checks made during the calendar year. The 90 percent
confidence limits for the sngle sampler's CV are cdculated by EPA using equations 22 and 23, where
X2 0,05, and X? o g5 4 are the 0.05 and 0.95 quantiles of the chi-square (X?) ditribution with
n degrees of freedom.

5.5.2.5 Precision for Each EPA Federa Reference Method and Equivaent Method
Designation Employed by Each Reporting Organization - Quarterly Basis (CV, ).
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(a) For each method designation k used by the reporting organization, the quarter's Sngle
sampler coefficients of variation, CV, s, obtained from eguation 21, are pooled using equetion
24, where n , isthe number of collocated primary monitors for the designated method (but not
collocated with FRM samplers) and nj , is the number of degrees of freedom associated with
CV, q, asfollows:

Equation 24
M s
* (CTe™e
v, = B
k,q "
)
N oM

(b) The number of method CV's produced for a reporting organization will equa the number of
different method designations having more than one primary monitor employed by the organization
during the quarter. (When exactly one monitor of a specified designation is used by areporting
organization, it will be collocated with an FRM sampler.)

5.5.2.6 Precison for Each Method Designation Employed by Each Reporting Organization -
Annud Bads (CV,). For each method designation k used by the reporting organization, the quarterly
estimated coefficients of variation, CV, ., are pooled using equation 25, where is the number of
collocated primary monitors for the designated method during the gth quarter and aso the number of
degrees of freedom associated with the quarter's precison
estimate for the method designation, CV, ,, asfollows.

Equation 25

4
2
x lC'Vk.:"k,l)
¢ |
4

™n
\ c-lk"r

5.5.3 Collocated Samplers, Where the Duplicate Sampler isan FRM Device. At low
concentrations, agreement between the measurements of collocated samplers may be relatively poor.
For this reason, collocated measurement pairs are selected for use in the precison caculations only
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when both measurements are above the following limits: PM,, <: 6 pg/m?. These duplicate sampler results
are used to assess measurement system bias. Quarterly bias estimates are caculated by EPA for each
primary sampler and for each method designation employed by each reporting organization. Annud
precision estimates are caculated by EPA for each primary monitor, for each method designation
employed by each reporting organization, and nationaly for each method designation.

5.5.3.1 Accuracy for a Single Check (d;). The percentage difference, d;, for each check is
caculated by EPA using equation 26, where X; represents the concentration produced from the FRM
sampler taken as the true value and Y; represents concentration reported for the primary sampler, as
follows

Equation 26

Y- X
o 2L T8 100%
d' X,

5.5.3.2 Bias of a Single Sampler - Quarterly Basis (D'} ).

(8 For paticulate sampler |, the average of theindividua percentage differences during the
quarter q is caculated by EPA using equation 27, where ny , is the number of checks made for
sampler j during the calendar quarter, asfollows.

Equation 27
e
p=-_L1.ta

e
e =1

(b) The standard error, s; ,, of sampler j's percentage differences for quarter q is calcul ated
using equation 28, asfollows.

Equation 28

, "
e = "Ef ‘13} il ﬁﬁi)}

Me | -1
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(¢) The 95 Percent Confidence Limits for the single sampler's bias are caculated using
equations 29 and 30 where t, 75 « is the 0.975 quantile of Student'st distribution with df = -1
degrees of freedom, asfollows:

Equation 29
Lower Confidence Limit =D, ;- toors.4r X S q

Equation 30
Upper Confidence Limit =D, - togrsar XS4 (Note: error in equation isincluded in CFR)

5.5.3.3 Biasof aSingle Sampler - Annua Basis (D).

(8 For particulate sampler j, the mean bias for the year is derived from the quarterly bias
estimates, D'; ;, using equation 31, where the variables are as defined for equations 27 and 28, as
follows

Equation 31
4 /
/ * InMDM)
p/ = &1
H 4
'Y
¢-1

(b) The standard error of the above estimate, sg' is caculated using equation 32, asfollows:

Equation 32

(¢) The 95 Percent Confidence Limits for the single sampler's bias are caculated using
equations 33 and 34, where t, ¢75 4 IS the 0.975 quantile of Student's t distribution with df =
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(N1 + N2+ ns+n ,4) degrees of freedom, asfollows:

Equation 33
Lower Confidence Limit = D, - ty o754 X S§

Equation 34
Upper Confidence Limit =D, - to o754 X S§ (Note:  error in equation isincluded in CFR)

5.5.34 Biasfor a Sngle Reporting Organization (D) - Annual Basis. The reporting
organizations mean biasis caculated using equation 35, where variables are as defined in equations 31
and 32, asfollows:

Equation 35

me
p =1y :p/
nj i= 1

5.5.4 FRM Audits. FRM Audits are performed once per quarter for selected samplers. The
reporting organi zation reports concentration data from the primary sampler. Caculations for FRM
Audits are amilar to those for collocated samplers having FRM samplers as duplicates. The calculations
differ because only one check is performed per quarter.

5.5.4.1 Accuracy for a Single Sampler, Quarterly Basis (d;). The percentage difference, d, for
each check is calculated using equation 26, where X; represents the concentration produced from the
FRM sampler and Y; represents the concentration reported for the primary sampler. For
quarter g, the bias estimate for sampler j isdenoted D,

5.5.4.2 Bias of aSingle Sampler - Annua Basis (D')). For particulate sampler j, the mean bias
for the year is derived from the quarterly bias estimates, D, ,, using equation 31, wheren , equals 1
because one FRM audit is performed per quarter.

5.5.4.3. Biasfor a Single Reporting Organization - Annud Basis (D). The reporting
organizations mean biasis cdculated usng equation 35, where variables are as defined in equations 31
and 32.
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Table A-1--Minimum Data Assessment Requirements

Manual methods
for SO,, and NO,

TSP, PM 4,

PM, 5

Lead

.80-.90 ppm;*2 (if applicable).

Check of anaytical procedure
with audit standard solutions

Check of sampler flow rate

1. Check of sampler flow rate
2. Audit with reference method.

1. Check of sample flow rate as
for TSP;

2. Check of anaytica system
with Pbaudit strips.

1 Concentration times 100 for CO.
2 Effective concentration for open path analyzers.
3 Corrected concentration, if applicable, for open path analyzers.

Analytical system

1. Each sampler;
2. 25% of samplers (at least
1).

1. Each sampler, all
locations.
2. Each sampler, dl
locations

1. Each sampler;

2. Analytical system.

40 CFR 58 Appendices

Each day samples are
analyzed,at least twice per
quarter

1. Once per year;
2. Each calendar quarter.

1. Minimum of every calendar
quarter, 4 checks per year.

2. Minimum of every other
month, 6 measurements per
year.

1. Include with TSP;

2. Each quarter.

29 Working Copy

Method Assessment method Coverage Minimum frequency Parameters reported
Precision:
Automated Response check at concentration Each analyzer Once per 2 weeks Actua concentration? and measured
methods for SO, between .08 and2 .10 ppm (8 & concentration®.
NO,, O,, & CO 10 ppm for CO) .
Manual methods Collocated samplers 1 site for 1-5 sites; Once per week Two concentration measurements.
All methods except 2 sites for 6-20 sites;
PM, 5 3 sites >20 sites;
(sites with highest conc.).
PM, s methods Collocated samplers 1 sitefor 1-10 Sites; Once per week Two concentration measurements.
2 sites for 11-20 sites;
3 sites >20 sites;
(sites with highest conc.).
Accuracy: o o
Automated Response checli 2at 1. Each andyzer; 1. Once per yedr; Actual ooqoegtranon and measured (indicated)
methods .03-.08 ppm;* 2. 25% of analyzers (at least 2. Each caendar quarter concentration® for each level.
.1,2
for SO, NO,, .15-.20 ppmz12 1).
0,, and CO .35-.45 ppm; >

Actual concentration and measured (indicated)
concentration for each audit solution.

Actud flow rate and flow rate indicated by the
sampler.

1. Actual flow rate and flow rate indicated by
sampler.

2. Particle mass concentration indicated by
sampler and by audit reference sampler.

1. Same as for TSP,

2. Actual concentration and measured
(indicated) concentration of audit samples (-g
Pb/strip).




Table A-2 to Appendix A--Summary of PM,, 5 Collocation and Audits Procedures As an Example of a Typical Reporting Organization
Needing 43 Monitors, Having Procured FRMs and Three Other Equivalent Method Types

Method Designation | Totd # of Monitors | Tota # Collocated # of Collocated # of Collocated # of Independent
FRMs Monitors of Same FRM Audits
Type
FRM 25 6 6 n‘a 6
Type A 10 3 2 1 3
TypeC 2 1 1 0 1
TypeD 6 2 1 1 2

[62 FR 38833, July 18, 1997; 63 FR 7714, 7715, Feb. 17, 1998]
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Appendix B to Part 58--Quality Assurance Requirements for Prevention of Significant Deterioration
(PSD) Air Monitoring

1. Generd Information

This appendix specifies the minimum quality assurance requirements for the control and
assessment of the qudity of the PSD ambient air monitoring data submitted to EPA by an organization
operating a network of PSD gtations. Such organizations are encouraged to develop and maintain
quality assurance programs more extengve than the required minimum.

Quadlity assurance of ar monitoring systemsincludes two distinct and important interrelated
functions. One function is the control of the measurement process through the implementation of
policies, procedures, and corrective actions. The other function is the assessment of the qudity of the
monitoring data (the product of the measurement process). In generd, the greater the effort and
effectiveness of the control of a given monitoring system, the better will be the resulting qudity of the
monitoring data. The results of data quality assessments indicate whether the control efforts need to be
increased.

Documentation of the quality assessments of the monitoring data isimportant to data users, who
can then consider the impact of the data qudity in specific gpplications (see Reference 1). Accordingly,
assessments of PSD monitoring data quality are required to be made and reported periodically by the
monitoring organization.

To provide nationd uniformity in the assessment and reporting of data quality among dl PSD
networks, specific assessment and reporting procedures are prescribed in detail in sections 3, 4, 5, and
6 of this appendix.

In contrast, the control function encompasses a variety of policies, procedures, specifications,
standards, and corrective measures which affect the quality of the resulting data. The sdection and
extent of the quality control activities--as well as additiond quaity assessment
activities-used by a monitoring organization depend on a number of loca factors such asthe field and
laboratory conditions, the objectives of the monitoring, the level of the data qudity needed, the
expertise of assgned personnel, the cost of control procedures, pollutant concentration levels, etc.
Therefore, the quality assurance requirements, in section 2 of this gppendix, are pecified in generd
terms to dlow each organization to develop a qudity control system that is most efficient and effective
for its own circumstances.

For purposes of this appendix, " organization” is defined as a source owner/operator, a
government agency, or their contractor that operates an ambient ar pollution monitoring network for
PSD purposes.

2. Quality Assurance Requirements

2.1 Each organization must develop and implement a quality assurance program consisting of
policies, procedures, specifications, standards and documentation necessary to:

(1) Provide data of adequate qudity to meet monitoring objectives and quality assurance
requirements of the permit-granting authority, and

(2) Minimize loss of air qudity data due to malfunctions or out-of-control conditions.

This qudity assurance program must be described in detail, suitably documented, and approved
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by the permit-granting authority. The Quality Assurance Program will be reviewed during the system
audits described in section 2.4.

2.2 Primary guidance for developing the Qudity Assurance Program is contained in References
2 and 3, which aso contain many suggested procedures, checks, and control specifications. Section
2.0.9 of Reference 3 describes specific guidance for the development of a Quality Assurance Program
for automated anayzers. Many specific quality control checks and specifications for manua methods
are included in the respective reference methods described in part 50 of this chapter or in the respective
equivaent method descriptions available from EPA (see Reference 4). Smilarly, quality control
procedures related to specificaly desgnated reference and equivalent andyzers are contained in their
respective operation and indruction manuas. This guidance, and any other pertinent information from
appropriate sources, should be
used by the organization in developing its quadity assurance program.

Asaminimum, each quality assurance program must include operationa procedures for each of
the following activities

(1) Selection of methods, andyzers, or samplers,

(2) Training;

(3) Ingtdlation of equipment;

(4) Sdlection and control of calibration standards;

(5) Cdibration;

(6) Zero/span checks and adjustments of automated andyzers,

(7) Control checks and their frequency;

(8) Control limits for zero, gpan and other control checks, and respective corrective actions
when such limits are surpassed;

(9) Cdlibration and zero/span checks for multiple range analyzers (see section 2.6 of gppendix
C of this part);

(10) Preventive and remedid maintenance;

(11) Recording and validating data;

(12) Date quality assessment (precision and accuracy);

(13) Documentation of qudity control information.

2.3 Pollutant Standards.

2.3.1 Gaseous standards (permestion tubes, permestion devices or cylinders of compressed
gas) used to obtain test concentrations for CO, SO,, and NO, must be tracegble to either a Nationa
Ingtitute of Standards and Technology (NIST) gaseous Standard Reference Material (SRM) or an
NIST/EPA-approved commercialy available Certified Reference Materid (CRM). CRM's are
described in Reference 5, and alist of CRM sources is available from Quality Assurance Divison
(MD-77), Atmospheric Research and Exposure Assessment Laboratory, U.S.

Environmentd Protection Agency, Research Triangle Park, NC 27711. A recommended protocol for
certifying gaseous standards againgt an SRM or CRM isgiven in section 2.0.7 of Reference 3. Direct
use of aCRM as aworking standard is acceptable, but direct use of an NIST SRM asa

working standard is discouraged because of the limited supply and expense of SRM's.

2.3.2 Test concentrations for czone must be obtained in accordance with the UV photometric
cdibration procedure specified in gppendix D of part 50 of this chapter, or by means of a certified
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ozone transfer standard. Consult References 6 and 7 for guidance on primary and
transfer standards for ozone.

2.3.3. How measurement must be made by a flow measuring instrument that is traceable to an
authoritative volume or other slandard. Guidance for certifying various types of flowmetersis provided
in Reference 3.

2.4 Performance and System Audit Programs. The organization operating a PSD monitoring
network must participate in EPA's nationd performance audit program. The permit granting authority,
or EPA, may conduct system audits of the ambient air monitoring programs of
organizations operating PSD networks. See section 1.4.16 of reference 2 and section 2.0.11 of
reference 3 for additiona information about these programs. Organizations should contact ether the
goppropriate EPA Regiona Quality Control Coordinator or the Quality Assurance Branch,
AREAL/RTP, at the address given in reference 3 for ingtructions for participation.

3. Data Quality Assessment Requirements

All ambient monitoring methods or analyzers used in PSD monitoring shdl be tested
periodicaly, as described in this section 3, to quantitatively assess the qudity of the data being routinely
collected. The results of these tests shdl be reported as specified in section 6.

Concentration standards used for the tests must be as specified in section 2.3. Additiona information
and guidance in the technica aspects of conducting these tests may be found in Reference 3 or in the
operation or ingruction manua associated with the analyzer or sampler.

Concentration measurements reported from analyzers or andytica systems must be derived by means
of the same cdibration curve and data processing system used to obtain the routine air monitoring data.
Table B-1 provides asummary of the minimum data quality assessment

requirements, which are described in more detail in the following sections.

3.1 Precison of Automated Methods. A one-point precison check must be carried out at least
once every two weeks on each automated anayzer used to measure SO,, NO,, O,, and CO.

The precison check is made by chalenging the analyzer with a precison check gas of known
concentration (effective concentration for open path andyzers) between 0.08 and 0.10 ppm for SO,,
NO,, and O; andyzers, and between 8 and 10 ppm for CO andyzers. The standards from which
precision check test concentrations are obtained must meet the specifications of section 2.3. Except for
certain CO analyzers described below, point andyzers must operate in their

norma sampling mode during the precision check, and the test amosphere must pass through dl filters,
scrubbers, conditioners and other components used during norma ambient sampling and as much of the
ambient air inlet system asis practicable. If permitted by the associated operation or ingtruction manud,
a CO point anadyzer may be temporarily modified during the precision check to reduce vent or purge
flows, or the test aamosphere may enter the andyzer a a point other than the norma sampleinl€,
provided that the analyzer's response is not likely to be dtered by these deviations from the normal
operationa mode.

Open path andyzers are tested by inserting atest cell containing a precison check gas
concentration into the optical measurement beam of the insrument. If possble, the normdly used
transmitter, receiver, and, as gppropriate, reflecting devices should be used during the test,
and the norma monitoring configuration of the instrument should be dtered aslittle as possble to
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accommodeate the test cell for the test. However, if permitted by the associated operation or instruction
manud, an aternate loca light source or an dternate optica path that does not include the normd
atmospheric monitoring path may be used. The actua concentration of the precison check gasin the
test cell must be selected to produce an “ effective concentration” in the range specified above.
Generdly, the precision test concentration measurement will be the sum of the aimospheric pollutant
concentration and the precision test concentration. If so, the result must be corrected to remove the
atmospheric concentration contribution. The “corrected

concentration” is obtained by subtracting the average of the atmospheric concentrations measured by
the open path instrument under test immediately before and immediately after the precision check test
from the precision test concentration measurement. If the difference between these before and after
measurements is greater than 20 percent of the effective concentration of the test gas, discard the test
result and repest the test. If possible, open path andyzers should be tested during periods when the
atmospheric pollutant concentrations are relaively low and steedly.

If aprecision check is made in conjunction with a zero or span adjustment, it must be made
prior to such zero or span adjustment. The difference between the actual concentration (effective
concentration for open path andyzers) of the precision check gas and the corresponding concentration
measurement (corrected concentration, if applicable, for open path andyzers) indicated by the andyzer
is used to assess the precision of the monitoring data as described in section 4.1. Report data only from
automated andyzersthat are approved for use in the PSD network.

3.2 Accuracy of Automated Methods. Each sampling quarter, audit each anayzer that monitors
for SO,, NO,, O, or CO a least once. The audit is made by chdlenging the analyzer with at least one
audit gas of known concentration (effective concentration for open path andyzers) from each of the
following ranges that fal within the measurement range of the andyzer being audited:

Concentration Range, ppm
Audit L
udit Leve S0, O, NO,, CO
i 0.03-0.08 0.03-0.08 3-8
2, 0.15-0.20 0.15-0.20 15-20
K 0.36-0.45 0.35-0.45 35-45
Do 080-090 | .. 80-90

NO, audit gas for chemiluminescence-type NO, analyzers must also contain at least 0.08 ppm NO.

Note: NO concentrations subgtantialy higher than 0.08 ppm, as may occur when using some
gas phasetitration (GPT) techniques, may lead to audit errorsin chemiluminescence analyzers due to
inevitable minor NO-NO, channd imbaance. Such errors may be atypica of routine monitoring errors
to the extent that such NO concentrations exceed typica ambient NO concentrations. These errors
may be minimized by modifying the GPT technique to lower the NO concentrations remaining in the
NO, audit gasto levels closer to typica ambient NO concentrations at the Site.

The standards from which audit gas test concentrations are obtained must meet the
specifications of section 2.3. Working and transfer standards and equipment used for auditing must be

40 CFR 58 Appendices 34 Working Copy



different from the standards and equipment used for calibration and spanning. The auditing standards
and cdibration standards may be referenced to the same NIST, SRM, CRM, or primary UV
photometer. The auditor must not be the operator/andyst who conducts the routine monitoring,
cdibration and andyss.

For point anayzers, the audit shdl be carried out by dlowing the andyzer to anayze the audit
test atmosphere in the same manner as described for precison checksin section 3.1. The exception
given in section 3.1 for certain CO andyzers does not gpply for audits.

Open path andyzers are audited by inserting atest cell containing an audit gas concentration
into the opticd measurement beam of the indrument. If possble, the normaly used tranamitter, receiver,
and, as appropriate, reflecting devices should be used during the audit, and the normal monitoring
configuration of the instrument should be modified as little as possible to accommodate the test cell for
the audit. However, if permitted by the associated operation or instruction manud, an dternate loca
light source or an aternate optical path that does not include the norma amospheric monitoring path
may be used. The actual concentrations of the audit gasin the test cell must be selected to produce
“effective concentrations’ in the range specified in this section 3.2. Generdly, each audit concentration
measurement result will
be the sum of the atmospheric pollutant concentration and the audit test concentration. If so, the result
must be corrected to remove the atmospheric concentration contribution. The “corrected
concentration” is obtained by subtracting the average of the atmospheric concentrations measured by
the open path insgrument under test immediatdly before and immediately after the audit test (or
preferably before and after each audit concentration level) from the audit concentration measurement. If
the difference between these before and after measurementsiis greater than 20 percent of the effective
concentration of the test gas standards, discard the test result for that concentration level and repest the
test for thet level. If possible, open path anayzers should be audited during periods when the
atmospheric pollutant concentrations are rdatively low and steady. Also, the monitoring path length
must be reverified to within £3 percent to validate the audit, since the monitoring path length is critica to
the determination of the effective concentration.

The differences between the actua concentrations (effective concentrations for open path
anayzers) of the audit test gas and the corresponding concentration measurements (corrected
concentrations, if applicable, for open path anayzers) indicated by the analyzer are used to assessthe
accuracy of the monitoring data as described in section 4.2. Report data only from automated
anadyzersthat are approved for usein the PSD network.

3.3 Precision of Manual Methods.

3.3.1 TSP and PM,, Methods. For a given organization's monitoring network, one sampling
dte must have collocated samplers. A site with the highest expected 24-hour pollutant concentration
must be selected. The two samplers must be within 4 meters of each other but a
least 2 meters gpart to preclude airflow interference. Cdibration, sampling and andysis must be the
same for both collocated samplers aswell asfor dl other samplersin the network. The collocated
samplers must be operated as a minimum every third day when continuous sampling
is used. When aless frequent sample schedule is used, the collocated samplers must be operated a
least once each week. For each pair of collocated samplers, designate one sampler as the sampler
which will be used to report ar qudity for the Site and designate the other asthe
duplicate sampler. The differences in measured concentration (ug/n) between the two collocated
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samplers are used to calculate precision as described in section 5.1.

3.3.2 Pb Method. The operation of collocated samplers at one sampling Site must be used to
assess the precision of the reference or an equivaent Pb method. The procedure to be followed for Pb
methods is the same as described in 3.3.1 for the TSP method. If approved by the permit granting
authority, the collocated TSP samplers may serve as the collocated lead samplers.

3.4 Accuracy of Manua Methods.

3.4.1 TSP and PM,, Methods. Each sampling quarter, audit the flow rate of each sampler at
least once. Audit the flow at the normd flow rate, using a certified flow transfer sandard (see
reference 2). The flow transfer standard used for the audit must not be the same one used to cdibrate
the flow of the sampler being audited, athough both transfer standards may be referenced to the same
primary flow or volume standard. The difference between the audit flow
measurement and the flow indicated by the sampler's flow indicator is used to calculate accuracy, as
described in paragraph 5.2.

Great care must be used in auditing high-volume samplers having flow regulators because the
introduction of resstance platesin the audit device can cause abnormd flow patterns at the point of
flow sensing. For this reason, the orifice of the flow audit device should be used with anormd glass
fiber filter in place and without resstance plates in auditing flow regulated high-volume samplers, or
other steps should be taken to assure that flow patterns are not perturbed at the point of flow sensing.

3.4.2 Pb Method. For the reference method (appendix G of part 50 of this chapter) during
each sampling quarter audit the flow rate of each high-volume Pb sampler a least once. The procedure
to be followed for lead methods is the same as described in section 3.4.1 for the TSP
method.

For each sampling quarter, audit the Pb andyss using glass fiber filter sirips containing a known
quantity of lead. Audit samples are prepared by depositing a Pb solution on 1.9 cm by 20.3 cm (34inch
by 8 inch) unexposad glass fiber filter strips and alowing to dry thoroughly. The audit samples must be
prepared using reagents different from those used to cdibrate the Pb anaytical equipment being
audited. Prepare audit samplesin the following concentration ranges:

Ranges Pb concentration Equivaent ambient Pb concentration*
Hg/Srip pgm?
O 100 to 300 05t015
2 600 to 1,000 3.0to5.0

! Equivaent ambient Pb concentration in pg/m? is based on sampling at 1.7 m?/min for 24 hours on 20.3
cm X 254 cm (8 inch x 10 inch) glass fiber filter.

Audit samples must be extracted using the same extraction procedure used for exposed filters.

Anayze at least one audit sample in each of the two ranges each day that samples are anlayzed.
The difference between the audit concentration (in mu;g Ph/dtrip) and the analyst's measured
concentration (in mu;g Ph/strip is used to caculate accuracy as described in section 5.4.

The accuracy of an equivalent method is assessed in the same manner as the reference method.

The flow auditing device and Pb andyss audit samples must be compatible with the specific
requirements of the equivalent method.
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4. Cdculations for Automated Methods

4.1 Single Andyzer Precison. Each organization, a the end of each sampling quarter, shdll
caculate and report a precison probability interval for each analyzer. Directions for caculations are
given below and directions for reporting are given in section 6. If monitoring data are invaidated during
the period represented by a given precison check, the results of that precison check shal be excluded
from the calculations. Cdculate the percentage difference (d) for each precision check using equation
1.

Y:i xi
4 = ———x 100 ®

where:
Y; = andyzer'sindicated concentration from thei-th precision check
X; = known concentration of the test gas used for the i-th precison check.

For each indrument, calculate the quarterly average (d;), equation 2, and the standard deviation (S),
equation 3.

1 nh
d = — d 2
| 0 5-21 1 ()
1 * 2 1.*
S = L - = d (3)
j \' 1.5 - (-.21 Ly

where n is the number of precision checks on the instrument made during ther [SIC] sampling quarter.
For example, n should be 6 or 7 if span checks are made biweekly during a quarter.
Cdculate the 95 percent probability limits for precison using equation 4 and 5.

Upper 95 Percent Probability Limit=d+1.96 § 4
Lower 95 Percent Probability Limit =d-1.96 S (5)

4.2 Single Andyzer Accuracy. Each organization, a the end of each sampling quarter, shdl
caculate and report the percentage difference for each audit concentration for each analyzer audited
during the quarter. Directions for calculaions are given below (directions for reporting are givenin
section 6).

Calculate and report the percentage difference (d)) for each audit concentration using equation
1 where Y; isthe anayzer'sindicated concentration from thei-th audit check and X;
is the known concentration of the audit gas used for the i-th audit check.

5. Cdculations for Manud Methods
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5.1 Single Instrument Precision for TSP, Pb and PM,,. Estimates of precision for ambient air
quality particulate measurements are calculated from results obtained from collocated samplers as
described in section 3.3. At the end of each sampling quarter, caculate and report aprecision
probability interval, usng weekly result from the collecated samplers. Directions for caculations are
given below, and directions for reporting are given in section 6.

For the paired measurements obtained as described in sections 3.3.1 and 3.3.2, caculate the
percent difference (d) using equation 1a, whereY; is the concentration of pollutant measured by the
duplicate sampler, and X; is the concentration measured by the sampler reporting air qudity for the site.
Cdculate the quarterly average percent difference (d), equation 2; standard deviation (S), equation 3;
and upper and lower 95 percent probability limits for precision, equations 6 and 7.

Y. - X
d = ‘=x'. x 100 (1a)
(Y, + X))2
Upper 95 percent probability limit = d+1.96 S/r2 (6)
Lower 95 percent probability limit = d-1.96 S/r2 (7

5.2 Single Instrument Accuracy for TSP and PM,,. Each organization, at the end of each
sampling quarter, shdl caculate and report the percentage difference for each high-volume or PM
sampler audited during the quarter. Directions for caculation are given below and directions for
reporting are given in section 6.

For the flow rate audit described in section 3.4, let X; represent the known flow rateand Y,
represent the indicated flow rate. Caculate the percentage difference (d) usng equation 1.

5.3 Single Ingrument Accuracy for Pb. Each organization, at the end of each sampling quarter,
shdl caculate and report the percentage difference for each high-volume lead sampler audited during
the quarter. Directions for calculaion are given in 5.2 and directions for reporting
are given in section 6.

5.4 Single-Analyss-Day Accuracy for Pb. Each organization, at the end of each sampling
quarter, shdl calculate and report the percentage difference for each Pb andysis audit during the
quarter. Directions for calculations are given below and directions for reporting are given in
section 6.

For each analysis audit for Pb described in section 3.4.2, let X; represent the known vaue of
the audit sample and Y; the indicated value of Ph. Calculate the percentage difference
(d) for each audit at each concentration level usng equation 1.

6. Organization Reporting Requirements.

At the end of each sampling quarter, the organization must report the following deata assessment
information:

(1) For automated analyzers--precison probability limits from section 4.1 and percentage
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differences from section 4.2, and
(2) For manua methods--precision probability limits from section 5.1 and percentage
differences from sections 5.2 and 5.3. The precison and accuracy information for the entire sampling
quarter must be submitted with the air monitoring data. All data used to caculate reported estimates of
precison and accuracy including span checks, collocated sampler and audit results must be made
available to the permit granting authority upon request.

Table B-1--Minimum PSD Data Assessment Requirements

Method Assessment method Coverage Frequency Parameters reported
Precision:

Automated methods Response check at Each andyzer Once per 2 Actual concentration?
for SO, NO,, O, concentration weeks and measured
and CO between .08 and .10 concentration®.

ppm
(8 & 10 ppm for CO)?.

TSP, PMq, Lead Collocated samplers Highest concentration Once per week Two concentration
site in monitoring or every 39 day measurements.
network. for continuous

sampling.
Accuracy:

Automated methods Response check at Each analyzer Once per Actual concentration?
for SO,, NO,, O;, and .03-.08 ppm;*2 sampling and measured (indicated)
co .15-.20 ppm;*2 quarter. concentration® for each

.35-.45 ppm;*+2 level.
.80-.90 ppm;*2 (if
gpplicable).

TSP, PM Sampler flow check Each sampler. Once per Actud flow rate and flow
sampling rate indicated by the
quarter. sampler.

Lead 1. Sampler flow rate 1. Each sampler. 1. Once/quarter. 1. Same as for TSP.

check. 2. Analytical system. 2. Each quarter 2. Actual concentration
2. Check analytical Pb samples are & measured

system with Pb audit analyzed. concentration of audit
strips. samples (ugPb/strip).

* Concentration shown times 100 for CO.
2 Effective concentration for open path anayzers.

3 Corrected concentration, if applicable, for open path analyzers.
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Appendix C to Part 58--Ambient Air Quality Monitoring Methodology

1.0 Purpose
This appendix specifies the monitoring methods (manua methods or automated andyzers)
which must be used in State ambient ar quaity monitoring sations.

2.0 State and Local Air Monitoring Stations (SLAMS)

2.1 Except as otherwise provided in this gppendix, a monitoring method used inaSLAMS
must be a reference or equivalent method as defined in 850.1 of this chapter.

2.2 Subgtitute PM,, samplers.

2.2.1 For purposes of showing compliance with the NAAQS for particulate matter, a
high volume TSP sampler described in 40 CFR part 50, appendix B, may beusedinaSLAMSin lieu
of aPM,, monitor as long as the ambient concentrations of particles measured by the TSP sampler are
below the PM,, NAAQS. If the TSP sampler measures asingle vaue that is higher than the PM
24-hour standard, or if the annual average of its measurementsis greater than the
PM,, ahnua standard, the TSP sampler operating as a substitute PM,, sampler must be replaced with
a PM,, monitor. For a TSP measurement above the 24-hour standard, the TSP sampler should be
replaced with a PM,, monitor before the end of the caendar quarter following the quarter in which the
high concentration occurred. For a TSP annua average above the annual standard, the PM,, monitor
should be operating by June 30 of the year following the exceedance.

2.2.2 In order to maintain historical continuity of ambient particulate matter trends and patterns
for PM;o NAMS that were previoudy TSP NAMS, the TSP high volume sampler must be operated
concurrently with the PM,, monitor for a one-year period beginning with the PM,, NAMS start-up
date. The operating schedule for the TSP sampler must be at least once every 6 days regardless of the
PM,, sampling frequency.

2.3 Any manua method or analyzer purchased prior to cancellation of its reference or
equivalent method designation under 853.11 or 853.16 of this chapter may be used inaSLAMS
following cancdllation for a reasonable period of time to be determined by the Administrator.

2.4 Approva of non-designated PM, 5 methods operated a specific individua stes. A method
for PM,, 5 that has not been designated as areference or equivaent method as defined in
850.1 of this chapter may be approved for use for purposes of section 2.1 of this gppendix at a
particular SLAMS under the following stipulations.

2.4.1 The method must be demonstrated to meet the comparability requirements (except as
provided in this section 2.4.1) set forth in 853.34 of this chapter in each of the four seasons at the Site at
which it isintended to be used. For purposes of this section 2.4.1, the requirements of §53.34 of this
chapter shdl apply except asfollows:

2.4.1.1 The method shall be tested at the site a which it isintended to be used, and there shall
be no requirement for tests at any other test Site.

2.4.1.2 For purposes of this section 2.4, the seasons shal be defined as follows: Spring shal be
the months of March, April, and May; summer shdl be the months of June, July, and Augugt; fdl shall
be the months of September, October, and November; and winter shdl be the
months of December, January, and February; when dternate seasons are gpproved by the
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Adminigrator.

2.4.1.3 No PM;, samplers shdl be required for the test, as determination of the PM, /PM
ratio at the test Site shdl not be required.

2.4.1.4 The specifications given in table C-4 of part 53 of this chapter for Class | methods shdl
apply, except that there shal be no requirement for any minimum number of sample setswith R greater
than 40 pg/m?® for 24-hour samples or greater than 15 pg/m? average concentration collected over a
48-hour period.

2.4.2 The monitoring agency wishing to use the method must develop and implement
appropriate quality assurance procedures for the method.

2.4.3 The monitoring agency wishing to use the method must develop and implement
appropriate procedures for assessing and reporting the precison and accuracy of the method
comparable to the procedures set forth in appendix A of this part for designated reference and
equivaent methods.

2.4.4 The assessment of network operating precision using collocated measurements with
reference method ““audit” samplers required under section 3 of appendix A of this part shdl be carried
out semi-annualy rather than annudly (i.e., monthly audits with assessment determinations each 6
months).

2.4.5 Requests for approval under this section 2.4 must meet the generd submittal requirements
of sections 2.7.1 and 2.7.2.1 of this gppendix and must include the requirements in sections 2.4.5.1
through 2.4.5.7 of this appendix.

2.4.5.1 A cdlear and unique description of the Ste at which the method or sampler will be used
and tested, and a description of the nature or character of the Site and the particulate matter that is
expected to occur there.

2.4.5.2 A detailed description of the method and the nature of the sampler or analyzer upon
which it is based.

2.4.5.3 A brief statement of the reason or rationale for requesting the approval.

2.4.5.4 A detailed description of the quality assurance procedures that have been devel oped
and that will be implemented for the method.

2.4.5.5 A detaled description of the procedures for assessing the precision and accuracy of the
method that will be implemented for reporting to AIRS.

2.4.5.6 Test results from the comparability tests as required in section 2.4.1 through 2.4.1.4 of
this appendix.

2.4.5.7 Such further supplementd information as may be necessary or helpful to support the
required statements and test results.

2.4.6 Within 120 days after receiving arequest for approval of the use of amethod at a
particular Site under this section 2.4 and such further information as may be requested for purposes of
the decision, the Administrator will approve or disgpprove the method by letter to the person or agency
requesting such approval.

2.5 Approva of non-designated methods under 858.13(f). An automated (continuous) method
for PM,, 5 that is not designated as either areference or equivaent method as defined in
850.1 of this chapter may be approved under 858.13(f) for use at a SLAMS for the limited purposes
of §58.13(f). Such an andyzer that is approved for use a a SLAMS under §58.13(f), identified as
correlated acceptable continuous (CAC) monitors, shal not be consdered areference or equivaent
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method as defined in 850.1 of this chapter by virtue of its gpprova for use under 858.13(f), and the
PM,, s monitoring data obtained from such amonitor shall not
be otherwise used for purposes of part 50 of this chapter.

2.6 Use of Methods With Higher, Nonconforming Ranges in Certain Geographica Aress.

2.6.1 [Reserved|

2.6.2 Nonconforming Ranges. An andyzer may be used (indefinitely) on arange which extends
to concentrations higher than two times the upper limit specified in table B-1 of part 53 of this chapter
if:

2.6.2.1 The andyzer has more than one selectable range and has been designated as a
reference or equivaent method on at least one of its ranges, or has been gpproved for use under
section 2.5 (which applies to anayzers purchased before February 18, 1975);

2.6.2.2 The pollutant intended to be measured with the analyzer is likely to occur in
concentrations more than two times the upper range limit specified in table B-1 of part 53 of this
chapter in the geographica areain which use of the analyzer is proposed; and

2.6.2.3 The Adminigtrator determines that the resolution of the range or ranges for which
gpprova is sought is adequate for itsintended use. For purposes of this section (2.6), “resolution”
means the ability of the andlyzer to detect smal changesin concentration.

2.6.3 Requests for gpprova under section 2.6.2 must meet the submittal requirements of
section 2.7. Except as provided in subsection 2.7.3, each request must contain the information specified
in subsection 2.7.2 in addition to the following:

2.6.3.1 Therange or ranges proposed to be used;

2.6.3.2 Test data, records, calculations, and test results as specified in subsection 2.7.2.2 for
each range proposed to be used;

2.6.3.3 An identification and description of the geographica areain which use of the andyzer is
proposed,;

2.6.3.4 Data or other information demonstrating that the pollutant intended to be measured with
the andyzer islikely to occur in concentrations more than two times the upper range limit specified in
table B-1 of part 53 of this chapter in the geographica areain which
use of the analyzer is proposed; and

2.6.3.5 Test data or other information demonstrating the resolution of each proposed range that
is broader than that permitted by section 2.5.

2.6.4 Any person who has obtained gpprova of arequest under this section (2.6.2) shall assure
that the analyzer for which approva was obtained is used only in the geographicad areaidentified in the
request and only while operated in the range or ranges specified in the request.

2.7 Requests for Approval; Withdrawal of Approval.

2.7.1 Requests for approval under sections 2.4, 2.6.2, or 2.8 of this appendix must be
submitted to: Director, Nationa Exposure Assessment Laboratory, Department E, (MD-77B), U.S.
Environmental Protection Agency, Research Triangle Park, North Carolina 27711.

2.7.2 Except as provided in section 2.7.3, each request must contain:

2.7.2.1 A datement identifying the andyzer (e.g., by serid number) and the method of which
the andyzer is representative (e.g., by manufacturer and mode number); and

2.7.2.2 Test data, records, caculations, and test results for the analyzer (or the method of
which the analyzer is representative) as specified in subpart B, subpart C, or both (as applicable) of
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part 53 of this chapter.

2.7.3 A request may concern more than one analyzer or geographica areaand may
incorporate by reference any data or other information known to EPA from one or more of the
fallowing:

2.7.3.1 An gpplication for areference or equivalent method determination submitted to EPA for
the method of which the anayzer is representative, or testing conducted by the applicant or by EPA in
connection with such an gpplication;

2.7.3.2 Tedting of the method of which the andyzer is representetive a the initiative of the
Adminigtrator under 853.7 of this chapter; or

2.7.3.3 A previous or concurrent request for approva submitted to EPA under this section
2.7).

2.7.4 To the extent that such incorporation by reference provides data or information required
by this section (2.7) or by sections 2.4, 2.5, or 2.6, independent data or duplicative information need
not be submitted.

2.7.5 After receiving arequest under this section (2.7), the Administrator may regquest such
additiond testing or information or conduct such tests as may be necessary in his judgment for a
decison on the request.

2.7.6 If the Adminigtrator determines, on the basis of any information available to him, that any
of the determinations or statements on which gpprova of arequest under this section (2.7) was based
areinvalid or no longer valid, or that the requirements of section 2.4, 2.5, or 2.6, as applicable, have
not been met, he may withdraw the gpprova after affording the person who obtained the approva an
opportunity to submit information and arguments opposing such action.

2.8 Modifications of Methods by Users.

2.8.1 Except as otherwise provided in this section (2.8), no reference method, equivalent
method, or aternative method may be used in a SLAMSif it has been modified in amanner that will, or
might, significantly dter the performance characterigtics of the method without prior gpprova by the
Adminigtrator. For purposes of this section (2.8), “dternative method” means an andyzer the use of
which has been approved under section 2.4, 2.5, or 2.6 of this appendix or
some combination thereof.

2.8.2 Requests for gpprova under this section (2.8) must meet the submittal requirements of
sections 2.7.1 and 2.7.2.1 of this appendix.

2.8.3 Each request submitted under this section (2.8) must include:

2.8.3.1 A description, in such detail as may be appropriate, of the desired modification;

2.8.3.2 A brief statement of the purpose(s) of the modification, including any reasons for
congdering it necessary or advantageous,

2.8.3.3 A brief satement of belief concerning the extent to which the modification will or may
affect the performance characteristics of the method; and

2.8.3.4 Such further information as may be necessary to explain and support the statements
required by sections 2.8.3.2 and 2.8.3.3.

2.8.4 Within 75 days after receiving arequest for approval under this section (2.8) and such
further information as he may request for purposes of his decison, the Administrator will gpprove or
disapprove the modification in question by letter to the person or agency requesting such approval.

2.8.5 A temporary modification that will or might dter the performance characterigtics of a
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reference, equivalent, or dternative method may be made without prior gpprova under this section
(2.8) if the method is not functioning or is mafunctioning, provided that parts necessary for repair in
accordance with the applicable operation manua cannot be obtained within 45 days. Unless such
temporary modification is later approved under section 2.8.4, the temporarily modified method shall be
repaired in accordance with the gpplicable operation manua as quickly as practicable but in no event
later than 4 months after the temporary modification was made, unless an extenson of timeis granted
by the Adminigtrator. Unless and until the temporary modification is gpproved, ar quaity data obtained
with the method as temporarily modified must be clearly identified as such when submitted in
accordance with 858.28 or 858.35 of this chapter and must be accompanied by areport containing the
information specified in section 2.8.3. A

request that the Administrator gpprove atemporary modification may be submitted in accordance with
sections 2.8.1 through 2.8.4. In such cases the request will be considered asif arequest for prior
approva had been made.

2.9 Use of IMPROVE Samplersat aSLAMS. “IMPROVE” samplers may be used in
SLAMS for monitoring of regiona background and regiond transport concentrations of fine particulate
matter. The IMPROVE samplers were developed for use in the Interagency Monitoring of Protected
Visud Environments (IMPROVE) network to characterize dl of the mgor components and many trace
condtituents of the particulate matter that impair vishbility in Federal Class| Aress. These samplers are
routinely operated at about 70 locations in the United States.

IMPROVE samplers consst of four sampling modules that are used to collect twice weekly
24-hour duration smultaneous samples. Modules A, B, and C collect PM,, 5 on three different filter
subdtrates that are compatible with a variety of andytica techniques, and module
D collectsaPM,, sample. PM, s mass and elementa concentrations are determined by analyss of the
25mm diameter stretched Teflon filters from module A. More complete descriptions of the IMPROVE
samplers and the data they collect are available elsawhere (references 4, 5, and 6 of this appendix).

* * *

3.0 Nationd Air Monitoring Stations (NAMS)

3.1 Methods used in those SLAM S which are also designated as NAM S to measure SO,
CO, NO,, or O3 must be automated reference or equivaent methods (continuous anayzers).

4.0 Photochemical Assessment Monitoring Stations (PAMS)

4.1 Methods used for O; monitoring at PAMS must be automated reference or equivaent
methods as defined in 850.1 of this chapter.

4.2 Methods used for NO, NO, and NO, monitoring at PAM S should be automeated reference
or equivaent methods as defined for NO, in 850.1 of this chapter. If dternative NO, NO, or NO,
monitoring methodol ogies are proposed, such techniques must be detailed in the network description
required by §858.40 and subsequently approved by the Administrator.

4.3 Methods for meteorologica measurements and speciated VOC monitoring are included in
the guidance provided in references 2 and 3. If dternative VOC monitoring methodology (including the
use of new or innovative technologies), which is not included in the guidance, is proposed, it must be
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detailed in the network description required by 858.40 and subsequently approved by the
Adminigrator.

5.0 Particulate Matter Episode Monitoring

5.1 For short-term measurements of PM,, during air pollution episodes (see 851.152 of this
chapter) the measurement method must be:

5.1.1 Either the " Staggered PM " method or the " PM,, Sampling Over Short Sampling
Times' method, both of which are based on the reference method for PM,; and are described in
reference 1. or

5.1.2 Any other method for measuring PM

5.1.2.1 Which has a measurement range or ranges appropriate to accurately measure air
pollution episode concentration of PM,,

5.1.2.2 Which has a sample period appropriate for short-term PM;, measurements, and

5.1.2.3 For which a quantitative relationship to a reference or equivalent method for PM,, has
been established at the use Site. Procedures for establishing a quantitative site-specific
relationship are contained in reference 1.

5.2 Qudity Assurance. PM;, methods other than the reference method are not covered under
the quality assessment requirements of appendix A. Therefore, States must develop and implement thelr
own quality assessment procedures for those methods alowed under this section 4. These quaity
assessment procedures should be smilar or anadogous to those described in section 3 of appendix A for
the PM,, reference method.
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Appendix D to Part 58--Network Design for State and Loca Air Monitoring Stations (SLAMYS),
Nationa Air Monitoring Stations (NAMS), and Photochemical Assessment Monitoring Stations
(PAMYS)

1. SLAMS Monitoring Objectives and Spatial Scales

2. SLAMS Network Design Procedures

2.1 Background Information for Establishing SLAMS

2.2 Subgtantive Changesin SLAMS/NAMS Network Design Elements
2.3 Sulfur Dioxide (SO,) Design Criteriafor SLAMS

2.4 Carbon Monoxide (CO) Design Criteriafor SLAMS

2.5 Ozone (O;) Dedgn Criteriafor SLAMS

2.6 Nitrogen Dioxide (NO,) Design Criteriafor SLAMS

2.7 Lead (Pb) Design Criteriafor SLAMS

2.8 Particluate Matter Design Criteriafor SLAMS

3. Network Design for Nationa Air Monitoring Stations (NAMYS)
3.1 [Reserved]

3.2 Sulfur Dioxide (SO,) Design Criteriafor NAMS

3.3 Carbon Monoxide (CO) Design Criteriafor NAMS

3.4 Ozone (O3) Dedgn Criteriafor NAMS

3.5 Nitrogen Dioxide (NO,) Design Criteriafor NAMS

3.6 Lead (Pb) Desgn Criteriafor NAMS

3.7 Particulate Matter Design Criteriafor NAMS

4. Network Design for Photochemica Assessment Monitoring Stations (PAMYS)
5. Summary

6. References

1. SLAMS Monitoring Objectives and Spatial Scales

The purpose of this gppendix is to describe monitoring objectives and generd criteriato be
goplied in establishing the State and Loca Air Monitoring Stations (SLAMS) networks and for
choosing generd locations for new monitoring tations. It dso describes criteriafor determining the
number and location of Nationa Air Monitoring Stations (NAMS), Photochemica Assessment
Monitoring Stations (PAMS), and core Stations for PM, 5. These criteriawill aso be used by EPA in
evaluating the adequacy of the SLAMSNAMSPAMS and core PM, 5 networks.

The network of stations that comprise SLAMS should be designed to meet a minimum of Six
basic monitoring objectives. These basic monitoring objectives are:

(1) To determine highest concentrations expected to occur in the area covered by the network.

(2) To determine representative concentrations in areas of high population dengity.

(3) To determine the impact on ambient pollution levels of significant sources or source
categories.

(4) To determine generd background concentration levels.

(5) To determine the extent of Regiond pollutant trangport among populated areas; and in
support of secondary standards.
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(6) To determine the welfare-rdlated impacts in more rurd and remote areas (such as vishility
impairment and effects on vegetation).

It should be noted that this gppendix contains no criteriafor determining the tota number of
gationsin SLAMS networks, except in areas where Pb concentrations currently exceed or have
exceeded the Pb NAAQS during any one quarter of the most recent eight quarters. The
optimum sze of a particular SLAMS network involves trade offs among data needs and available
resources that EPA believes can best be resolved during the network design process.

This appendix focuses on the relationship between monitoring objectives and the geographical
location of monitoring stations. Included are arationde and set of generd criteriafor identifying
candidate station locations in terms of physica characteristics which most closdy match a specific
monitoring objective. The criteriafor more oecificaly Sting the monitoring station, including pacing
from roadways and vertica and horizontal probe and path placement, are described in appendix E of
this part.

To darify the nature of the link between genera monitoring objectives and the physicd location
of aparticular monitoring station, the concept of spatid scale of representativeness of amonitoring
dation is defined. The god in Siting Sationsis to correctly match the spatia scale represented by the
sample of monitored air with the spatial scale most gppropriate for the monitoring objective of the
dation.

Thus, spatid scae of representativeness is described in terms of the physical dimensions of the
ar parced nearest to amonitoring station throughout which actua pollutant concentrations are
reasonably smilar. The scale of representativeness of most interest for the monitoring objectives defined
above are asfollows:

Microsca e--defines the concentrations in air volumes associated with area dimensions ranging
from several meters up to about 100 meters.

Middle Sca e--defines the concentration typica of areas up to severd city blocks in sze with
dimensions ranging from about 100 metersto 0.5 kilometer.

Neighborhood Scal e--defines concentrations within some extended area of the city that has
relatively uniform land use with dimengionsin the 0.5 to 4.0 kilometers range.

Urban Scae--defines the overdl, citywide conditions with dimensions on the order of 4 to 50
kilometers. This scale would usualy require more than one Site for definition.

Regiond Scale--defines usudly arurd area of reasonably homogeneous geography and
extends from tens to hundreds of kilometers.

Nationd and Globa Scales--these measurement scales represent concentrations characterizing
the nation and the globe as awhole.

Proper gting of amonitoring station requires precise specification of the monitoring objective
which usudly includes adesired spatid scale of representativeness. For example, consider the case
where the objective is to determine maximum CO concentrations in areas where pedestrians may
reasonably be exposed. Such areas would most likely be located within mgor street canyons of large
urban areas and near traffic corridors. Stations located in these areas are most likely to have a
microscale of representativeness since CO concentrations typicaly pesk nearest roadways and
decrease rapidly as the monitor is moved from the roadway. In this example, physical location was
determined by consideration of CO emission patterns, pedestrian
activity, and physica characterigtics affecting pollutant dispersion. Thus, spatid scae of
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representativeness was not used in the selection process but was aresult of station location.

In some cases, the physica location of a station is determined from joint consideration of both
the basic monitoring objective, and a desired spatid scae of representativeness. For example, to
determine CO concentrations which are typica over areasonably broad geographic
area having rdatively high CO concentrations, a neighborhood scae station is more gppropriate. Such a
dation would likely be located in aresdentid or commercid area having a high overdl CO emisson
dengty but not in theimmediate vicinity of any sngle roadway. Note thet in this example, the desired
scale of representativeness was an important factor in determining the physica location of the
monitoring gation.

In either case, classfication of the station by its intended objective and spatial scae of
representativeness is necessary and will ad in interpretation of the monitoring data

Table 1 illugtrates the relationship between the four basic monitoring objectives and the scales
of representativeness that are generally most appropriate for that objective.

Table 1 - Reationship Among Monitoring Objectives and Scale of Representativeness

Monitoring objective Appropriate siting scales

Highest concentration . . . . ... Micro, Middle, neighborhood (sometimes urban?).
Neighborhood, urban.

Population .............c.o i Micro, middle, neighborhood.

Sourceimpact . ... ooo Neighborhood, urban, regional.

Genera/background ... Urban/regional.

Regional transport ............ i

Welfare-relatedimpacts ........................ Urban/regional.

4urban denotes a geographic scae applicable to both cities and rurd areas

Open path analyzers can often be used effectively and advantageoudly to provide better
monitoring representation for population exposure monitoring and generd or background monitoring in
urban and neighborhood scales of representation. Such andlyzers may aso be able to provide better
area coverage or operationad advantages in high concentration and source-impact monitoring in middle
scae and possibly microscae areas. However, Sting of open path andyzersfor the latter applications
must be carried out with proper regard for the specific
monitoring objectives and for the path-averaging nature of these anayzers. Monitoring path lengths
need to be commensurate with the intended scale of representativeness and located carefully with
respect to local sources or potential obstructions. For short-term/high-concentration or source-oriented
monitoring, the monitoring path may need to be further redtricted in length and be oriented
approximately radidly with respect to the source in the downwind direction, to provide adequate peak
concentration sengtivity. Alternaively, multiple (e.g., orthogond) paths may be used advantageoudy to
obtain both wider area coverage and peak concentration sendtivity. Further discusson on thistopic is
included in section 2.2 of this gppendix.

Subsequent sections of this gppendix describe in greater detail the most appropriate scales of
representativeness and generd monitoring locations for each pollutant.

2. SLAMS Network Design Procedures
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The preceding section of this gppendix has stressed the importance of defining the objectives
for monitoring a particular pollutant. Since monitoring data are collected to “represent” the conditionsin
a section or subregion of ageographical area, the previous section
included a discussion of the scale of representativeness of a monitoring station. The use of this physica
bass for locating stations alows for an objective approach to network design.

The discussion of scaesin sections 2.3 through 2.8 of this appendix does not include dl of the
possible scaes for each pollutant. The scalesthat are discussed are those that are felt to be most
pertinent for SLAMS network design.

In order to evaluate amonitoring network and to determine the adequacy of particular
monitoring gations, it is necessary to examine each pollutant monitoring station individudly by stating its
monitoring objective and determining its spatid scae of representativeness. This
will do more than insure competibility among stations of the same type. It will dso provide aphysica
basis for the interpretation and gpplication of the data. Thiswill help to prevent mismatches between
what the data actudly represent and what the data are interpreted to represent. It isimportant to note
that SLAMS are not necessarily sufficient for completely describing air qudity. In many Stuations,
diffuson modds must be applied to complement ambient monitoring, e.g., determining the impact of
point sources or defining boundaries of
nonattainment aress.

Information such as emissons dendity, housing dengity, dimatologica data, geographic
information, traffic counts, and the results of modding will be useful in designing regulatory networks.
Air pollution control agencies have shown the vaue of screening studies, such asintensive studies
conducted with portable samplers, in designing networks. In many cases, in selecting sites for core
PM, s or carbon monoxide SLAMS, and for defining the boundaries of
PM,, 5 optiona community monitoring zones, air pollution control agencies will benefit from using such
sudies to evduate the spatid digtribution of pollutants.

2.1 Background Information for Establishing SLAMS. Background information that must be
consdered in the process of selecting SLAMS from the existing network and in establishing new
SLAMS incdudes emisson inventories, dimatologica summaries, and loca geographicd
characteristics. Such information isto be used as a basis for the judgmental decisions that are required
during the station selection process. For new gtations, the background information should be used to
decide on the actud |ocation congdering the monitoring objective and
gpatid scale while following the detailed proceduresin References 1 through 4.

Emission inventories are generdly the most important type of background information needed
to design the SLAMS network. The emisson data provide vauable information concerning the size and
distribution of large point sources. Area source emissions are usudly
available for counties but should be subdivided into smaler areas or grids where possible, especidly if
diffuson modeling is to be used as a basis for determining where stations should be located. Sometimes
this must be done rather crudely, for example, on the basis of population or
housing units. In generd, the grids should be samdler in areas of dense population than in less densdy
populated regions.

Emisson inventory information for point sources should be generdly available for any area of
the country for annua and seasond averaging times. Specific information characterizing the emissons
from large point sources for the shorter averaging times (diurnd variaions, load

40 CFR 58 Appendices 51  Working Copy



curves, etc.) can often be obtained from the source. Area source emission data by season, athough not
available from the EPA, can be generated by gpportioning annua totals according to degree days.

Detalled area source data are also vauable in evauating the adequiacy of an exigting station in
terms of whether the station has been located in the desired spatial scale of representativeness. For
example, it may be the desire of an agency to have an existing CO dation
measuring in the neighborhood scale.

By examining the traffic data for the area and examining the physica location of the station with
respect to the roadways, a determination can be made as to whether or not the station is indeed
measuring the air quaity on the desired scae.

The climatologicd summaries of greatest use are the frequency distributions of wind speed and
direction. Thewind rose is an easly interpreted graphica presentation of the directiona frequencies.
Other types of useful climatological data are dso available, but generdly
are not as directly gpplicable to the Site selection process as are the wind gatigtics.

In many cases, the meteorologica data originating from the most appropriate (not necessarily
the nearest) nationa weather service (NWS) airport station in the vicinity of the prospective Siting area
will adequately reflect conditions over the area of interest, at least for
annud and seasond averaging times. In developing data in complex meteorological and terrain
Stuations, diffuson meteorologists should be consulted. NWS gtations can usudly provide most of the
relevant weether information in support of network design activities anywhere in the country. Such
information includes joint frequency digtributions of winds and aimospheric sability (stability-wind
roses).

The geographica materid is used to determine the distribution of naturd features, such as
forests, rivers, lakes, and manmade features. Useful sources of such information may include road and
topographical maps, aerid photographs, and even satellite photographs. This
information may include the terrain and land-use setting of the prospective monitor Siting area, the
proximity of larger water bodies, the distribution of pollutant sourcesin the area, the location of NWS
arport stations from which westher data may be obtained, etc. Land use and topographical
characterigtics of specific areas of interest can be determined from U.S. Geologica Survey (USGS)
maps and land use maps. Detalled information on urban physiography (building/street dimensions, etc.)
can be obtained by visual observations, agria photography, and
a0 surveys to supplement the information available from those sources. Such information could be
used in determining the location of local pollutant sources in and around the prospective station
locations.

2.2 Subgtantive Changesin SLAMSNAMS Network Design Elements. Two important
purposes of the SLAMS monitoring data are to examine and evduate overdl air quality within acertain
region, and to assess the trends in air pollutant levels over severd years. The EPA believesthat one of
the primary tools for providing these characterizations is an ambient air monitoring program which
implements technicaly representative networks. The design of these networks must be carefully
evauated not only at their outset, but at rdatively frequent intervals
thereafter, using an appropriate combination of other important technical tools, including: disperson and
receptor modeling, saturation studies, point and area source emissions andyses, and meteorologica
assessments. Theimpetus for these subsequent reexaminations of monitoring network adequacy sems
not only from the need to evduate the effect that changes in the environment may pose, but so from
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the recognition that new and/or refined tools and techniques for use in impact assessments are
continudly emerging and available for gpplication.

Substantiative changes to an ambient air monitoring network are both inevitable and necessary;
however, any changesin any substantive agpect of an exising SLAMS network or monitoring Site that
might affect the continuity or comparability of pollutant measurements over time must be carefully and
thoroughly considered. Such substantive changes would include cessation of monitoring at an existing
dte, relocation of an exigting Ste, a change in the type of monitoring method used, any changein the
probe or path height or orientation that might affect
pollutant measurements, any significant changesin caibration procedures or sandards, any significant
change in operationa or quality assurance procedures, any significant change in the sources or the
character of the areain the vicinity of amonitoring Site, or any other change that could potentialy affect
the continuity or comparability of monitoring data obtained before and after the change.

In generd, these types of changes should be made cautioudy with due congderation given to
the impact of such changes on the network/site's ability to meet itsintended goals. Some of these
changes will be inevitable (such as when a monitoring Site will no longer be available and the monitor
must be relocated, for example). Other changes may be deemed necessary and advantageous, after
due congderation of their impact, even though they may have a deleterious effect on the long-term
comparability of the monitoring data. In these cases, an effort should be made to quantify, if possible, or
at least characterize, the nature or extent of the effects of the change on the monitoring data. In all
cases, the changes and al information pertinent to the effect of the change should be properly and
completely documented for evaluation by trends andysts.

The introduction of open path methods to the SLAMS monitoring network may seem relaively
graightforward, given the kinds of technica andyses required in this gppendix. However, given the
uncertainties atendant to these analyses and the critica nature and far-reaching regulatory implications
of some stesin the current SLAMS network composed of point monitors, there isaneed to “bridge’
between databases generated by these different candidate methods to eva uate and promote continuity
in understanding of the historical representativeness of the database.

Concurrent, nominaly collocated monitoring must be conducted in dl instances where an open
path andyzer is effectively intended to replace a criteria pollutant point monitor which meets elther of
the fallowing:

1. Data collected at the Site represents the maximum concentration for a particular
nonattainment ares; or

2. Datacollected at the Steis currently used to characterize the development of a
nonattainment area State implementation plan.

The Regiond Adminigtrator, the Adminigtrator, or their gppropriate designee may aso require
collocated monitoring at other Steswhich are, based on historica technica data, Significant in assessing
ar qudity in aparticular area. The term of this requirement is determined
by the Regiond Adminigtrator (for SLAMS), Adminigtrator (for NAMYS), or their appropriate
designee. The recommended minimum term conssts of one year (or one season of maximum pollutant
concentration) with a maximum term indexed to the subject pollutant NAAQS compliance interva
(e.g., three calendar years for ozone). The requirement involves concurrent
monitoring with both the open path analyzer and the exigting point monitor during this term. Concurrent
monitoring with more than one point andyzer with an open path andyzer usng one or more
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measurement paths may a so be advantageous to confirm adequate peak concentration
sengtivity or to optimize the location and length of the monitoring path or paths.

All or some portion of the above requirement may be waived by the Regiond Administrator
(for SLAMS), the Adminigtrator (for NAMS), or their designee in response to a request, based on
accompanying technica information and andyses, or in certain unavoidable instances caused by
logidtica circumstances.

These requirements for concurrent monitoring dso generdly goply to Stuations where the
relocation of any SLAMS site, using ether a point monitor or an open path andyzer, within an arealis
being contemplated.

2.3 Sulfur Dioxide (SO,) Design Criteriafor SLAMS. The spatid scadesfor SO, SLAMS
monitoring are the middle, neighborhood, urban, and regiond scaes. Because of the nature of
SO, didributions over urban areas, the middle scaleisthe most likely scae to be represented by a
sngle measurement in an urban areg, but only if the undue effects from loca sources (minor or mgor
point sources) can be eiminated. Neighborhood scales would be those most likely to be represented by
single measurements in suburban areas where the concentration gradients are less steep. Urban scaes
would represent areas where the concentrations are uniform over alarger
geographica area. Regiona scale measurements would be associated with rurd aress.

Middle Scde--Some data uses associated with middle scale measurements for SO, include
assessing the effects of control strategies to reduce urban concentrations (especidly for the 3-hour and
24-hour averaging times) and monitoring air pollution episodes.

Neighborhood Scale--This scale applies in areas where the SO, concentration gradient is
relatively flat (mainly suburban areas surrounding the urban center) or in large sections of small cities
and towns. In generd, these areas are quite homogeneous in terms of SO, emisson rates and
population dengty. Thus, neighborhood scale measurements may be associated with baseline
concentrationsin areas of projected growth and in studies of population responses to exposure to SO.,.
Also concentration maxima associated with air pollution episodes may be uniformly distributed over
aress of neighborhood scale, and measurements taken within such an areawould represent
neighborhood, and to alimited extent, middle scale concentrations.

Urban Scale--Data from this scae could be used for the assessment of ar qudity trends and
the effect of control Strategies on urban scde ar qudity.

Regiond Scae--These measurements would be gpplicable to large homogeneous aress,
particularly those which are sparsely populated. Such measurements could provide information on
background air quaity and interregiond pollutant transport.

After the spatid scale has been selected to meet the monitoring objectives for each station
location, the procedures found in reference 2 should be used to evaluate the adequacy of each existing
SO, gation and must be used to relocate an existing station or to locate any new SLAMS dations. The
background materid for these procedures should congst of emission inventories, meteorologica data,
wind roses, and maps for population and topographical characteristics of specific areas of interest.
| sopleth maps of SO, air quaity as generated by diffusion models® are ussful for the generd
determination of a prospective areawithin which the station is eventudly placed.

2.4 Carbon Monoxide (CO) Design Criteriafor SLAMS. Micro, middle, and neighborhood
scale measurements are necessary station classifications for SLAMS since most people are exposed to
CO concentrations in these scales. Carbon monoxide maxima occur primarily in areas near mgjor

40 CFR 58 Appendices 54 Working Copy



roadways and intersections with high traffic densty and poor atimaospheric ventilation. As these maxima
can be predicted by ambient air quality moddling, alarge fixed network of CO monitorsis not required.
Long-term CO monitoring should be confined to alimited number of micro and neighborhood scale
gationsin large metropolitan

aress to measure maximum pollution levels and to determine the effectiveness of control strategies.

Microscale--Measurements on this scale would represent distributions within street canyons,
over sdewaks, and near magor roadways. The measurements at a particular location in a street canyon
would be typica of one high concentration areawhich can be shown to be a
representation of many more areas throughout the street canyon or other smilar locationsin acity. This
isascae of measurement that would provide vauable information for devising and evauating “hot spot”
control measures.

Middle Scale--This category covers dimensions from 100 metersto 0.5 kilometer. In certain
cases discussed below, it may gpply to regionsthat have atotd length of severd kilometers. In many
cases of interest, sources and land use may be reasonably homogeneous for long distances dong a
dreet, but very inhomogeneous normd to the street. Thisisthe case with strip development and
freeway corridors. Included in this category are measurements to characterize the CO concentrations
aong the urban features just enumerated. When alocation is chosen to represent conditions in a block
of street development, then the characteristic dimensions of this scae are tens of meters by hundreds of
meters. If an attempt is made to characterize street-sde conditions throughout the downtown area or
aong an extended dtretch of freeway, the dimensions may be tens of meters by kilometer.

The middle scae would dso include the parking lots and feeder streets associated with indirect
sources which atract sgnificant numbers of pollutant emitters, particularly autos. Shopping centers,
gadia, and office buildings are examples of indirect sources.

Neighborhood Scale--Measurements in this category would represent conditions throughout
some reasonably homogeneous urban subregions, with dimensions of afew kilometers and generaly
more regularly shaped than the middle scae. Homogeneity refers to CO concentration, but it probably
a0 appliesto land use. In some cases, alocation carefully chosen to provide neighborhood scae data,
might represent not only the immediate neighborhood, but aso neighborhoods of the same type in other
parts of the city. These kinds of gtations would provide information relaing to hedth effects because
they would represent conditions in areas where people live and work. Neighborhood scale data would
provide vauable information for developing, testing, and revising concepts and models that describe the
larger scale concentration patterns, epecialy those models relying on spatially smoothed emission fidds
for inputs. These types of measurements could aso be used for interneighborhood comparisons within
or between cities.

After the spatid scale has been determined to meet the monitoring objectives for each location,
the location selection procedures, as shown in reference 3 should be used to evauate the adequacy of
each exigting CO dation and must be used to relocate an existing station or to locate any new SLAMS
gations. The background materia necessary for these procedures may include the average daily traffic
on dl streetsin the area, wind roses for different hours of the day, and maps showing one-way Streets,
street widths, and building heights. If the Sation isto typify the areawith the highest concentrations, the
dreets with the greatest daily traffic should be identified. If some Streets are one-way, those streets that
have the greatest traffic during the afternoon and evening hours should be selected as tentetive
locations, because the periods of high traffic volume are usualy of grestest duration through the evening
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hours. However, the strength of the morning inversion has to be consdered dong with the traffic
volume and pattern when seeking areas with the highest concentrations. Traffic counters near the
gations will provide vauable data for interpreting the observed CO Concentrations.

Monitors should not be placed in the vicinity of possible anomalous source areas. Examples of
such areas include toll gates on turnpikes, metered freeway ramps, and drawbridge approaches.
Additiond information on network design may be found in reference 3.

2.5 Ozone (O3) Desgn Criteriafor SLAMS. Ozoneis not directly emitted into the atmosphere
but results from complex photochemica reactions involving organic compounds, oxides of nitrogen, and
solar rediation.

The relationships between primary emissions (precursors) and secondary pollutants (O3) tend
to produce large separations spatidly and temporaly between the mgjor sources and the areas of high
oxidant pollution. This suggests that the meteorologica transport process and the relationships between
sources and sinks need to be considered in the development of the network design criteriaand
placement of monitoring stations, especialy in measuring peak concentration levels.

The principa spatid scalesfor SLAMS purposes based on the monitoring objectives are
neighborhood, urban, regiond, and to alesser extent, middle scale. Since 0zone requires gppreciable
formation time, the mixing of reactants and products occurs over large volumes of air, and this reduces
the importance of monitoring smal scde spatid variahility.

Middle Scde--Measurement in this scale would represent conditions close to sources of NO,
such as roads where it would be expected that suppression of O; concentrations would occur. Trees
aso may have a srong scavenging effect on O; and may tend to suppress O; concentrations in thelr
immediate vicinity. Measurements at these stations would represent conditions over relatively smal
portions of the urban area.

Neighborhood Scae--Measurements in this category represent conditions throughout some
reasonably homogeneous urban subregion, with dimensions of afew kilometers. Homogeneity refersto
pollutant concentrations. Neighborhood scale data will provide valuable
information for developing, testing, and revising concepts and models that describe urban/regiond
concentration patterns. They will be useful to the understanding and definition of processes that take
periods of hoursto occur and hence involve considerable mixing and transport. Under stagnation
conditions, a gtation located in the neighborhood scale may aso experience peak concentration levels
within the urban aress.

Urban Scale--Measurement in this scale will be used to estimate concentrations over large
portions of an urban areawith dimensions of severa kilometers to 50 or more kilometers. Such
measurements will be used for determining trends, and designing area-wide control strategies. The
urban scale stations would a so be used to measure high concentrations downwind of the area having
the highest precursor emissions.

Regiond Scde--This scde of measurement will be used to typify concentrations over large
portions of ametropolitan areaand even larger areas with dimensions of as much as hundreds of
kilometers. Such measurements will be useful for assessing the ozone that is trangported into an urban
area. Data from such stations may be useful in accounting for the ozone that cannot be reduced by
control strategiesin that urban area.

The location selection procedure continues after the spatiad scale is salected based on the
monitoring objectives. The appropriate network design procedures as found in reference 4, should be
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used to evauate the adequacy of each existing O; monitor and must be used to relocate an existing
station or to locate any new O; SLAMS sations. Thefirgt step in the iting procedure would be to
collect the necessary background materia, which may consst of maps, emisson

inventories for nonmethane hydrocarbons and oxides of nitrogen (NO,), climatologicd data, and
exising ar quality data for ozone, nonmethane hydrocarbons, and NO,/NO.

For locating a neighborhood scale station to measure typicd city concentrations, a reasonably
homogeneous geographica area near the center of the region should be sdected which is dso removed
from the influence of mgor NO, sources. For an urban scale sation to
measure the high concentration aress, the emission inventories should be used to define the extent of the
area of important nonmethane hydrocarbons and NO, emissons. The most frequent wind speed and
direction for periods of important photochemica activity should be determined. Then the prospective
monitoring area should be sdected in a direction from the city that is most frequently downwind during
periods of photochemicd activity. The distance from the station to the upwind edge of the city should
be about equa to the distance traveled by air moving for 5 to 7 hours a wind speeds prevailing during
periods of photochemicd activity. Prospective areas for locating O; monitors should dways be outside
the area of mgor NO,.

In locating a neighborhood scale station which is to measure high concentrations, the same
procedures used for the urban scale are followed except that the station should be located closer to the
areas bordering on the center city or dightly further downwind in an area of high dengty population.

For regiond scae background monitoring stations, the most frequent wind associated with
important photochemica activity should be determined. The prospective monitoring area should be
upwind for the most frequent direction and outside the area of city influence.

Since ozone levels decrease Sgnificantly in the colder parts of the year in many aress, ozoneis
required to be monitored at NAMS and SLAMS monitoring sites only during the ~ozone season” as
designated in the AIRS files on a State by State basis and described below:

Ozone Monitoring Season By State
State Beginmonth  End month
Alabama..........cccoeennne. March............. October.
Alaska.......cccoeevrerneneee. April............. October.
ArizONa......cccoeveerienne January........... December.
Arkansas.........ccccevvenne March............. November.
Cdifornia.......ccccoeeenene January........... December
Colorado........cccceevrvenene. March............. September
ConnectiCut...........ccoueee.. April............. September.
Delaware........cc.ccoovruenee. April............. October.
Digtrict of Columbia............ April............. October.
Florida.......cccoevvrennne. March............. October.
Georgia......ccooeeererennns March............. October.
Hawaii.......ccoccovveevrinnens January........... December.
[daho......ccccevriine, April............. October
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HIINOIS.....coieiirienes April............. October.

Indiana.......ccccovvvenennee. April............. September.
lowaL......cooeieeiees April............. October.
Kansas........cccooveeveeenen. April............. October.
Kentucky.......ccoeeeerennens March............. October.
Louisana......c.ccceeervenene. January........... December.
Maine......cccoererenennene April............. September.
Maryland.......c..cccceevrnnene April............. October.
Massachusetts................... April............. September.
Michigan.........ccccoeveneee April............. September.
Minnesota...........ccccvveneee April............. October.
(\IESSISST ol o] I March............. October.
\V/TESS o0 DO April............. October
Montana............cceereenen. June.............. September.
Nebraska........cccoceeereennene April............. October.
Nevada.......cccccovevrueneen. January........... December.
New Hampshire................... April............. September
New Jersey.....cccevvveeenne April............. October
New MeXiCo.........ccoceerenne January........... December.
New YOrK.......ccoovvevrernene April............. October.
North Carolina.................. April............. October.
North Dakota.................... May.....cccourenne September.
Ohio....ccooeireiiene April............. October.
Oklahoma.........ccoceerenee. March............. November.
Oregon........coeeeeceeveeenen. May....ccccoennen. September.
Pennsylvania.................... April............. October.
Puerto Rico..........ccucn... January........... December.
Rhode Idand.................... April............. September.
South Carolina................. April............. October.
South Dakota.................... June.............. September.
Tennessee.......ccccvveeenee March............. October
Texas AQCR 4,5,7,10,11........... January........... December
TexasAQCR 1, 2, 3, 6, 8,9, 12. March............. October
Utah....ccceeeeeeece May....ccccouenen. September
Vermont........cccoeeeeeeeene. April............. September.
Virginia.......coeevenee. April............. October.
Washington..........c.cccc...... May....ccccoene. September.
West Virginia........ceu..... April............. October.
Wisconsin........ccceceeenene. April 15.......... October 15.
Wyoming.......ccceeeerrennnnes April............. October.
American Samoa................. January........... December.
GUAM.....cceeeeeererieneens January........... December
Virgin Idands.................. January........... December
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Additiond discussion on the procedures for Siting ozone stations may be found in reference 4.

2.6 Nitrogen Dioxide (NO,) Design Criteriafor SLAMS. The typical spatia scales of
representativeness associated with nitrogen dioxide monitoring based on monitoring objectives are
middle, neighborhood, and urban. Since nitrogen dioxide is primarily formed in the amosphere from the
oxidation of NO, large volumes of ar and mixing times usudly reduce the importance of monitoring on
amal scae spatid variability epecidly for long averaging times. However, there may be some Stuations
where NO, measurements would be made on the middle scae for both long- and short-term averages.

Middle Scale--Measurements on this scale would cover dimensions from about 100 meters to
0.5 kilometer. These measurements would characterize the public exposure to NO, in populated aress.
Also monitors that are located closer to roadways than the minimum distances specified in table 3 of
gppendix E of this part, would be represented by measurements on this scale.

Neighborhood and Urban Scales--The same considerations as discussed in section 2.5 for O
would also apply to NO.,.

After the patid scde is sdlected based on the monitoring objectives, then the siting procedures
asfound in reference 4 should be used to evauate the adequacy of each existing NO, gation and must
be used to relocate an existing station or to locate any new NO, SLAMS dations. The Sting
procedures begin with collecting the background materia. This background information may include the
characterigtics of the area and its sources under study, climatologica datato determine where
concentration maxima are mogt likely to be found, and any existing monitoring data for NO..

For neighborhood or urban scales, the emphasisin Ste selection will bein finding those areas
where long-term averages are expected to be the highest. Neverthdless, it should be expected that the
maximum NO, concentrations will occur in gpproximately the same | ocations as the maximum tota
oxides of nitrogen concentrations. The best course would be to |ocate the station somewhat further
downwind beyond the expected point of maximum total oxides of nitrogen to dlow more time for the
formation of NO,. The dilution of the emissons further downwind from the source should be
consdered dong with the need for reaction time for NO, formation in locating stations to measure pesk
concentration. If disperson is favorable, maximum concentrations may occur closer to the emisson
sources than the locations predicted from oxidation of NO to NO, done. Thiswill occur downwind of
sources based on winter wind direction or in areas where there are high ozone concentrations and high
dengty NO, emissions such as on the fringe of the central business ditrict or further downwind. The
distance and direction downwind would be based on 0zone season wind patterns.

Once the mgor emissions areas and wind patterns are known, areas of potentia maximum
NO, leves can be determined. Nitrogen dioxide concentrations are likely to decline rather rapidly
outsde the urban area. Therefore, the best location for measuring NO, concentrations will bein
neighborhoods near the edge of the city.

2.7 Lead (Pb) Design Criteriafor SLAMS. Presently, lessthan 1 percent of the Nation's Pb
ar pollution emissons originate from on-road mobile source exhaust. The mgority of Pb emissons
come from point sources, such as metas processing facilities, waste disposal and recycling, and fudl
combustion (reference 19 of this gppendix). The SLAMS networks are used to assessthe air qudity
impacts of Pb point sources, and to determine the broad population exposure from any Pb source. The
most important spatia scales to effectively characterize the emissons from point sources are the micro,
middle, and neighborhood scaes. For purposes of establishing monitoring stations to represent large
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homogeneous areas other than the above scaes of representativeness, urban or regiona scae gations
may also be needed.

Microscde--This scae would typify areas in close proximity to lead point sources. Emissons
from point sources such as primary and secondary lead smelters, and primary copper smelters may
under fumigation conditions likewise result in high ground level concentrations a the microscde. Inthe
latter case, the microscale would represent an area impacted by the plume with dimensions extending
up to approximately 100 meters. Data collected at microscale stations
provide information for evaluating and developing “hot-spot” control measures.

Middle Scae--This scae generdly represents Pb air quality levelsin areas up to severd city
blocks in sze with dimensions on the order of gpproximately 100 meters to 500 meters. The middle
scae may for example, include schools and playgroundsin center city areas which are
close to mgjor Pb point sources. Pb monitors in such areas are desirable because of the higher
sensitivity of children to exposures of elevated Pb concentrations (reference 7 of this gppendix).
Emissions from point sources frequently impact on areas at which sngle sites may be located to
measure concentrations representing middle spatid scales.

Neighborhood Scae--The neighborhood scale would characterize air quaity conditions
throughout some relaively uniform land use areas with dimensonsin the 0.5 to 4.0 kilometer range.
Stations of this scale would provide monitoring data in areas representing conditions where children live
and play. Monitoring in such areasis important Snce this ssgment of the population is more susceptible
to the effects of Pb. Where a neighborhood site is located awvay from immediate Pb sources, the ste
may be very useful in representing typica air quaity vauesfor alarger resdentia area, and therefore
suitable for population exposure and trends analyses.

Urban Scde--Such stations would be used to present ambient Pb concentrations over an entire
metropolitan area with dimensions in the 4 to 50 kilometer range. An urban scae station would be
useful for assessing trendsin citywide ar quaity and the effectiveness of larger scale air pollution control
drategies.

Regiond Scale--Measurements from these stations would characterize air qudity levels over
aress having dimensions of 50 to hundreds of kilometers. Thislarge scae of representativeness, rarely
used in Po monitoring, would be most applicable to sparsely populated areas and could provide
information on background air qudity and inter-regiona pollutant transport.

Monitoring for ambient Po levelsisrequired for dl mgor urbanized areas where Pb levels have
been shown or are expected to be of concern due to the proximity of Pb point source emissions.
Sources emitting five tons per year or more of actud point and fugitive Pb emissons would generdly be
candidates for lead ambient air monitoring. Modeling may be needed to determine if a source has the
potentia to exceed the quarterly lead National Ambient Air Qudity Standards (NAAQS). Thetotd
number and type of stations for SLAMS are not prescribed but must be determined on a case-by-case
bass. Asaminimum, there must be two sations in any area where Pb concentrations currently exceed
or have exceeded the Pb NAAQS during any one quarter of the most recent eight quarters. Where the
Pb air qudity violations are widespread or the emissons dendty, topography, or population locations
are complex and varied, there may be a need to establish more than two Pb ambient air monitoring
gations. The EPA Regionad Adminidirator may specify more than two monitoring stationsif it isfound
that two dtations are insufficient to adequately determine if the Pb standard is being attained and
maintained. The Regiond Administrator may aso specify that stations be located in areas outsde the
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boundaries of the urbanized aress.

Concerning the previoudy discussed required minimum of two stations, at least one of the
gtations must be a category (@) type station and the second may be either category (@) or (b) depending
upon the extent of the point source'simpact and the existence of residentia neighborhoods surrounding
the source. When the source is located in an areathat is subject to NAMS requirements asin Section 3
of this Appendix, it is preferred that the NAMS site be used to describe the population's exposure and
the second SLAMS site be used as a category (a) Ste. Both of these categories of stations are defined
in section 3.

To locate monitoring stations, it will be necessary to obtain background information such as
point source emissions inventories, climatologica summaries, and loca geographica characteridtics.
Such information should be used to identify aress that are most suitable to the particular monitoring
objective and spatia scale of representativeness desired. References 9 & 10 of this gppendix provide
additiond guidance on locating Stes to meet specific urban area
monitoring objectives and should be used in locating new stations or evauating the adequacy of exigting
dations.

After locating each Pb gtation and, to the extent practicable, taking into consderation the
collective impact of dl Pb sources and surrounding physica characteristics of the Siting area, a spatid
scale of representativeness must be assigned to each station.

2.8 Particulate Matter Design Criteriafor SLAMS.

Aswith other pollutants measured in the SLAMS network, the first step in designing the
particulate matter network isto collect the necessary background information. Various studiesin
references 11, 12, 13, 14, 15, and 16 of section 6 of this gppendix have documented the mgjor source
categories of particulate matter and their contribution to ambient levels in various locations throughout
the country.

2.8.0.1 Sources of background information would be regiona and traffic maps, and aerid
photographs showing topography, settlements, mgjor industries and highways. These maps and
photographs would be used to identify areas of the type that are of concern to the particular monitoring
objective. After potentialy suitable monitoring areas for particulate matter have been identified on a
map, modeling may be used to provide an estimate of particulate matter concentrations throughout the
area of interest. After completing the first step, exigting particulate matter stations should be evaluated
to determine their potentid as candidates for SLAMS designation. Stations meeting one or more of the
sx basic monitoring objectives described in section 1 of this gppendix must be classified into one of the
five scaes of representativeness (micro, middle, neighborhood, urban and regiond) if the Sations are to
become SLAMS. In sting and classifying particulate matter stations, the procedures in references 17
and 18 of section 6 of this gppendix should be used.

2.8.0.2 The most important Spatia scales to effectively characterize the emissons of particulate
meatter from both mobile and Stationary sources are the middle scaes for PM,, and
neighborhood scales for both PM;, and PM, 5. For purposes of establishing monitoring stations to
represent large homogenous areas other than the above scales of representativeness and to characterize
regiona transport, urban or regiona scae stations would aso be needed. Most PM, s monitoring in
urban areas should be representative of a neighborhood scale.

2.8.0.3 Microscade-This scale would typify areas such as downtown street canyons and traffic
corridors where the general public would be exposed to maximum concentrations from mobile sources.
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In some circumstances, the microscae is gppropriate for particulate sations,
core SLAMS on the microscae should, however, be limited to urban Sites that are representative of
long-term human exposure and of many such microenvironmentsin the area. In generd, microscde
particulate matter Sites should be located near inhabited buildings or locations where the generd public
can be expected to be exposed to the concentration measured. Emissions from stationary sources such
as primary and secondary smelters, power plants, and other large industrial processes may, under
certain plume conditions, likewise result in high ground level concentrations a the microscde. In the
latter case, the microscale would represent an area impacted by the plume with dimensions extending
up to gpproximately 100 meters. Data collected at microscale stations provide information for
evauating and developing hot spot control measures. Unless these Sites are indicative of
population-oriented monitoring, they may be more gppropriately classfied as SPMs.

2.8.0.4 Middle Scale--Much of the measurement of short-term public exposure to coarse
fraction particles (PM,) is on this scae and on the neighborhood scale; for fine particulate, much of the
measurement is on the neighborhood scae. People moving through downtown aress, or living near
magjor roadway's, encounter particles that would be adequately characterized by measurements of this
gpatia scale. Thus, measurements of this type would be gppropriate for the evaluation of possible
short-term exposure public hedth effects of particulate matter pollution. In many Stuations, monitoring
dtesthat are representative of micro-scale or middle-scale impacts are not unique and are
representative of many smilar Stuaions. This can occur dong traffic corridors or other locationsin a
resdentia digtrict. In this case, one location is representative of aneighborhood of small scale Stes and
is gppropriate for evauation of long-term or chronic effects. This scale aso includes the characteristic
concentrations for other areas with dimensions of afew hundred meters such as the parking lot and
feeder dtreets associated with shopping centers, stadia, and office buildings. In the case of PM,,
unpaved or seldom swept parking lots associated with these sources could be an important sourcein
addition to the vehicular emissons themselves

2.8.0.5 Neighborhood Scale--Measurements in this category would represent conditions
throughout some reasonably homogeneous urban subregion with dimensions of afew kilometers and of
generdly more regular shape than the middle scae. Homogeneity refers to the particul ate matter
concentrations, as well asthe land use and land surface characteristics. Much of the PM, 5 exposures
are expected to be associated with this scale of measurement. In some cases, alocation carefully
chosen to provide neighborhood scae data would represent not only the immediate nelghborhood but
aso neighborhoods of the same type in other parts of the city. Stations of thiskind provide good
information about trends and compliance with standards because they often represent conditionsin
areas Where people commonly live and work for periods comparable to those specified in the
NAAQS. In generd, most PM,, s monitoring in urban areas should have thisscale. A PM, 5 monitoring
location is assumed to be representative of a neighborhood scale unless the monitor is adjacent to a
recognized PM,, s emissions source or is otherwise demonstrated to be representative of asmaler
gpatid scade by an intensive monitoring study. This category aso may include industrid and commercid
neighborhoods especidly in digtricts of diverse land use where residences are interspersed.

2.8.0.6 Neighborhood scae data could provide vauable information for developing, testing,
and revisng models that describe the larger-scale concentration patterns, especialy those models
relying on spatialy smoothed emission fields for inputs. The neighborhood scale measurements could
a0 be used for neighborhood comparisons within or between cities. Thisisthe most likely scae of
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measurements to meet the needs of planners.

2.8.0.7 Urban Scale--This class of measurement would be made to characterize the particulate
meatter concentration over an entire metropolitan or rural arearanging in size from 4 to 50 km. Such
measurements would be useful for ng trends in area:wide air qudity, and hence, the effectiveness
of large scde air pollution control strategies. Core PM, 5 SLAMS may have this scle.

2.8.0.8 Regiond Scae--These measurements would characterize conditions over areas with
dimensions of as much as hundreds of kilometers. As noted earlier, using representative conditions for
an areaimplies some degree of homogeneity in that area. For this reason, regiona scale measurements
would be most gpplicable to sparsaly populated areas with reasonably uniform ground cover. Data
characterigtics of this scale would provide information about larger
scale processes of particulate matter emissions, losses and transport. Especidly in the case of PM, s,
transport contributes to particulate concentrations and may affect multiple urban and State
entities with large populations such as in the Eagtern United States. Development of effective pollution
control strategies requires an understanding at regiona geographical scaes of the emission sources and
atmospheric processes that are respongble for eevated PM, 5 levels and may aso be associated with
elevated ozone and regiona haze.

2.8.1 Specific Design Criteriafor PM, 5.

2.8.1.1 Monitoring Planning Aress.

Monitoring planning areas (MPAS) shal be used to conform to the community-oriented
monitoring approach used for the PM, s NAAQS given in part 50 of this chapter. MPAs are required
to correspond to al metropolitan satistical areas (MSAS) with population greater than 200,000, and dll
other areas determined to be in violaion of the PM, s NAAQS.! MPAsfor other designated parts of
the State are optiond. All MPAs shdl be defined on the basis of existing, ddineasted mapping data such
as State boundaries, county boundaries, zip codes, census blocks, or census block groups.

The boundaries of MPAs do not have to necessarily correspond to those of MSAs and
exiging intra or interstate air pollution planning districts may be utilized.

2.8.1.2 PM, s Monitoring Sites within the Statés PM  Monitoring Network Description.

2.8.1.2.1 The minimum required number, type of monitoring sites, and sampling requirements
for PM,, 5 are based on monitoring planning areas described in the PM monitoring network description
and proposed by the State in accordance with 858.20.

2.8.1.2.2 Comparisons to the PM, s NAAQS may be based on data from SPMsin addition to
SLAMS (including NAMS, core SLAMS and collocated PM,, ; Stesat PAMYS), that meet the
requirements of 858.13 and Appendices A, C and E of this part, that are included in the PM monitoring
network description. For comparison to the annua NAAQS, the monitors should be neighborhood
scae community-oriented locations. Specid purpose monitors that meet part 58 requirements will be
exempt from NAAQS comparisons with the PM, s NAAQS for the firat 2 cdendar years of ther
operation to encourage PM,, s monitoring initidly. After thistime, however, any SPM that records a
violation of the PM, ;s NAAQS must be serioudly considered as
apotentid SLAMS site during the annual SLAMS network review in accordance with 858.25. If such
SPMs are not established as a SLAMS, the agency must document in its annua report the technical
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bassfor excluding it asaSLAMS.

2.8.1.2.3 The hedlth-effects data base that served as the basis for selecting the new PM,, 5
standards relied on a spatia average approach that reflects average community-oriented area-wide PM
exposure levels. Under this approach, the most effective way to reduce total population risk is by
lowering the annud ditributions of ambient 24-hour PM, 5 concentrations, as opposed to controlling
peak 24-hour concentrations on individua days. The annuad standard selected by EPA will generdly be
the controlling standard for lowering both short- and long-term
PM,, s concentrations on an area-wide basis and will achieve this result. In order to be consigtent with
thisrationde, therefore, PM, 5 data collected from SLAMS and specia purpose monitors
that are representative, not of area-wide but rather, of relatively unique population-oriented microscae,
or locdized hot spot, or unique population-oriented middle-scae impact Stes are only eligible for
comparison only to the 24-hour PM, s NAAQS. However, in instances where certain
popul ation-oriented micro- or middle-scale PM., 5 monitoring Stes are determined by the EPA Regiond
Adminigrator to collectively identify alarger region of locdized high ambient PM,, 5 concentrations, data
from these population-oriented sites would be digible for comparison to the annuad NAAQS.

2.8.1.2.4 Within eech MPA, the responsible air pollution control agency shall ingal core
SLAMS, other required SLAMS and as many PM,, ; stations judged necessary to satisfy the SLAMS
requirements and monitoring objectives of this gppendix.

2.8.1.3 Core Monitoring Stations for PM., s.

Core monitoring stations or Sites are a subset of the SLAMS network for PM,, 5 that are sited
to represent community-wide air quality. These core sites include sites to be collocated at PAMS.

2.8.1.3.1 Within each monitoring planning area, the responsible air pollution control agency
shdl ingd| the following core PM, s SLAMS:

(a) At least two core PM, s SLAMS per MSA with population greater than 500,000 sampling
everyday, unless exempted by the Regiond Adminigrator, including at least one gationin a
population-oriented area of expected maximum concentration and at least one station in an area of poor
air quality and at least one additional core monitor collocated at a PAMS site in each PAMS areg?.

2The core monitor to be collocated at a PAMS site shal not be considered a part of the PAMS
as described in section 4 of this gppendix, but shal instead be considered to be a component of the
particular MPA PM, 5 network.

(b) At least one core PM, s SLAMS per MSA with population greater than 200,000 and less
than or equd to 500,000 sampling every third day.

(c) Additiond core PM, s SLAMS per MSA with population greater than 1 million, sampling
every third day, as specified in the following table:
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Table 1--Required Number of Core SLAMS According to MSA Population

MSA Population Minimum Required No. of Core Sites'
>1M 3

>2M 4

>4M 6

>6 M 8

>8M 10

1Core SLAMS a PAMS are in addition to these numbers.

2.8.1.3.2 The gte situated in the area of expected maximum concentration is analogous to
NAMS “category &'.3 Thiswill henceforth be termed a category a core SLAMS site. The site located
inthe area of poor ar qudity with high population densty or representative of maximum population
impact is andogousto NAMS, “category b”. This second site will be caled a category b core SLAMS
gte.

3The measured maximum concentrations at core popul ation-oriented sites should be consistent
with the averaging time of the NAAQS. Therefore, sites only with high concentrations for shorter
averaging times (say 1-hour) should not be category ~a' core SLAMS monitors.

2.8.1.3.3 Those MPAs that are substantialy impacted by severa different and geographically
digoint loca sources of fine particulate should have separate core Sites to monitor each influencing
source region.

2.8.1.3.4 Within each monitoring planning area, one or more required core SLAMS may be
exempted by the Regiond Adminigtrator. This may be gppropriate in areas where the highest
concentration is expected to occur a the same location as the area of maximum or sendtive population
impact, or areas with low concentrations (e.g., highest concentrations are less than 80 percent of the
NAAQS). When only one core monitor for PM,, s isincluded in aMPA or optiond CMZ, however, a
“category a' core Steis strongly preferred to determine community-oriented PM, 5 concentrationsin
areas of high average PM,, 5 concentration.

2.8.1.3.5 More than the minimum number of core SLAMS should be deployed as necessary in
al MPAs. Except for the core SLAMS described in section 2.8.1.3.1 of this appendix, the additiona
core SLAMS must only comply with the minimum sampling frequency for SLAMS specified in
§58.13(e).

2.8.1.3.6 A subset of the core PM, ; SLAMS shdl be designated NAMS as discussed in
section 3.7 of this gppendix. The selection of core monitoring Stesin relation to MPAs and CMZsis
discussed further in section 2.8.3 of this gppendix.

2.8.1.3.7 Core monitoring sites shdl represent neighborhood or larger spatia scales. A monitor
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that is established in the ambient air that isin or near a populated area, and meets appropriate 40 CFR
part 58 criteria (i.e., meets the requirements of §58.13 and §58.14, Appendices A, C, and E of this
part) can be presumed to be representative of at least a neighborhood scale, isdigibleto be called a
core Site and shdl produce data that are eligible for

comparison to both the 24-hour and annua PM, s NAAQS. If the Siteis adjacent to a dominating loca
source or can be shown to have average 24-hour concentrations representative of asmaller spatia
scale, then the site would only be compared to the 24-hour PM, s NAAQS.

2.8.1.3.8 Continuous fine particulate monitoring a core SLAMS. At least one continuous fine
particulate andyzer (e.g., beta attenuation andyzer; tapered-e ement, oscillating microbaance (TEOM);
transmissometer; nephelometer; or other acceptable continuous fine
particulate monitor) shdl be located at a core monitoring PM,, 5 Site in each metropolitan areawith a
population greeter than 1 million. These andyzers shdl be used to provide improved tempord
resolution to better understand the processes and causes of devated PM,, 5 concentrations and to
facilitate public reporting of PM.,, 5 air quality and will be in accordance with gppropriate methodologies
and QA/QC procedures gpproved by the Regional Administrator.

2.8.1.4 Other PM, 5 SLAMS Locations.

In addition to the required core Sites described in section 2.8.1.3 of this gppendix, the State
shdl dso ingal and operate on an every third day sampling schedule at least one SLAMS to monitor
for regiona background and &t least one SLAMS to monitor regiond transport. These
monitoring stations may be a a community-oriented Ste and their requirement may be satisfied by a
corresponding SLAMS monitor in an areahaving Smilar ar quaity in another State. The State shdll
aso be required to establish additionad SLAMS sites based on the total population outside the MSA(S)
associated with monitoring planning areas that contain required core SLAMS. There shdl be one such
additional SLAMS for each 200,000 people. The minimum number of SLAMS may be deployed
anywhere in the State to satisfy the SLAMS monitoring
objectives including monitoring of smal scale impacts which may not be community-oriented or for
regiond transport as described in section 1 of this gppendix. Other SLAMS may aso be established
and are encouraged in a State PM,, 5 network.

2.8.1.5 Additiond PM, ; Andyss Requirements.

(& Within 1 year after September 16, 1997, chemica speciation will be required at
gpproximately 25 PM,, s core Sites collocated at PAMS sites (1 type 2 Site per PAMS ared) and at
gpproximately 25 other core Sitesfor atotd of gpproximately 50 stes. The selection of these sites will
be performed by the Administrator in consultation with the Regiond Administrator and the States.
Chemicd speciation is encouraged at additiona sites. At aminimum, chemica speciation to be
conducted will include andysis for dements, selected anions and cations, and carbon. Samples for
required speciation will be collected using gppropriate monitoring methods and sampling schedulein
accordance with procedures gpproved by the Administrator.

(b) Air pallution control agencies shdl archive PM, s filters from dl other SLAMS sitesfor a
minimum of one year after collection. These filters shdl be made avallable for supplementa
anadyses at the request of EPA or to provide information to State and local agencies on the composition
for PM, 5. Thefilters shdl be archived in accordance with procedures approved by the Administrator.

2.8.1.6 Community Monitoring Zones.

2.8.1.6.1 The CMZs describe areas within which two or more core monitors may be averaged
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for comparison with the annua PM, s NAAQS. This averaging approach as specified in 40 CFR part
50, appendix N, isdirectly related to epidemiologica studies used as the basis for the PM, s NAAQS.
A CMZ should characterize an area of relaively Smilar annud average air qudity (i.e, the average
concentrations at individua stes shal not exceed the spatid average
by more than 20 percent) and exhibit smilar day to day variagbility (e.g., the monitoring sites should not
have low corrdations, say less than 0.6). Moreover, the entire CMZ should principaly be affected by
the same mgjor emission sources of PM, 5 .

2.8.1.6.2 Each monitoring planning area may have at least one CMZ, that may or may not
cover the entire MPA.. In metropolitan statistical areas (MSAS) for which MPAs are required, the
CMZs may completely cover the entire MSA. When more than one CMZ is described within an MPA,
CMZs shdl not overlgp in their geographica coverage. All areas in the ambient ar may become a
CMZ.

2.8.1.6.3. As PM, s networks are first established, core sites would be used individudly for
making comparisons to the annua PM, ;s NAAQS. As these networks evolve, individua monitors may
not be adequate by themselves to characterize the annua average community-wide ar quality. Thisis
especidly true for areas with sharp gradients in annud average air quaity. Therefore, CMZswith
multiple core SLAMS or other digible Sites as described in accordance with section 2.8.1.2 to this
gppendix, may be established for the purposes of providing improved
estimates of community wide air qudity and for making comparisons to the annud NAAQS. ThisCMZ
approach is subject to the congtraints of section 2.8.1.6.1 to this appendix.

2.8.1.6.4 The spatid representativeness of individua monitoring Sites should be considered in
the design of the network and in establishing the boundaries of CMZs. Communities within the MPA
with the highest PM,, 5 concentrations must have a high priority for
PM,, s monitoring. Until a sufficient number of monitoring stations or CMZs are established, however,
the monitored air quality in al parts of the MPA may not be precisaly known. It would be desirable,
however, to design the placement of monitors so that those portions of the MPAs without monitors
could be characterized as having average concentrations less than the monitored portions of the
network.

2.8.1.7 Sdlection of Monitoring Locations Within MPAs or CMZs.

2.8.1.7.1 Figure 1 of this gppendix illustrates a hypothetica monitoring planning area and shows
the location of monitorsin relation to population and areas of poor ar qudity. Figure 2 of this appendix
shows the same hypothetical MPA as Figure 1 of this gppendix and illustrates potentid community
monitoring zones and the location of core monitoring Stes within them.

2.8.1.7.2 In Figure 1 of this appendix, a hypothetical monitoring planning areais shown
representing atypical Eastern US urban areas. The dlipses represent zones with rlatively high
population and poor air qudity, respectively. Concentration isopleths are aso depicted. The highest
population dengty isindicated by the urban icons, while the area of worst air qudity is presumed to be
near the industrial symbols. The monitoring area should have & least one core monitor to represent
community wide air quality in each sub-area affected by different emission sources. Each monitoring
planning area with population greater than 500,000 is required to have at least two core
population-oriented monitors that will sample everyday (with PAM S areas requiring three) and may
have as many other core SLAMS, other SLAMS, and SPMs as necessary. All SLAMS should
generally be population-oriented, while the SPMs can focus more on other monitoring objectives, eg.,
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identifying source impacts and the area boundaries with maximum concentration. C, denotes “ category
a’ core SLAMS site (community-oriented Site in area of expected maximum concentration); it is shown
within the populated area and closest to the area with highest concentration. C,, denotes a“ category b’
core SLAMS ste (area of poor air quaity with high population dengity or representative of maximum
population impact); it is shown in the area of poor ar quality, closest to highest population dengty. All
other core SLAMS in this MPA are denoted by “C.” S denotes other SLAMS sites (monitoring for
any objective: Max concentration, population exposure, source-oriented, background, or regional
trangport or in support of secondary NAAQS). P denotes a Specia Purpose Monitor (a speciaized
monitor that, for example, may use a non-reference sampler). Findly, note thet dl
SPMswould be subject to the 2-year moratorium against data comparison to the NAAQS for the first
2 complete caendar years of its operation.

2.8.1.7.3 A Monitoring Planning Areamay have one or more community monitoring zones
(CMZ) for aggregation of datafrom eligible SLAMS and SPM gites for comparison to the annua
NAAQS. The planning area has large gradients of average air qudity and, as shown in Figure 2 may be
assigned three CMZs Anindudtrid zone, a downtown centra business
digrict (CBD), and aresidentia area. (If thereis not alarge difference between downtown
concentrations and other residentia areas, a separate CBD zone would not be appropriate).
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Figure 1. Hypothetical Monitoring Planning Area
Eastern Urban Madel - shawing lacatian of monitars
in relation to population and area of poor air quality

C=Core site  S=other SLAMS site P=Special Purpose Monitor

Area of High Population Area of Poor Air Quality




Figure 2. Hypothetical Monitoring Planning Area

Potential Community Monitoring Zones (Optional)

C=Core ste  S=other SLAMS site  P=Special Purpose Monitor

G
=
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Residential Areas DW_nch F)er.\tral Industrial Zone
Business District

2.8.1.7.4 Figure 3 of this appendix illugtrates how CMZs and PM, s monitors might be located
in ahypothetica MPA typicd of aWestern State. Western States with more localized sources of PM
and larger geographic area could require a different mix of SLAMS and SPM
monitors and may need more total monitors. As the networks are deployed, the available monitors may
not be sufficient to completely represent al geographic portions of the Monitoring Planning Area. Due
to the digtribution of pollution and population and because of the number and spatia representativeness
of monitors, the MPAs and CMZs may not cover the entire State.
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Figure 3. Hypothetical Monitoring Planning Area

Potential Community Monitoring Zones (Optional) In Western
MPA
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2.8.1.7.5 Figure 4 of this appendix shows how the MPAs, CMZs, and PM, s monitors might
be distributed within a hypothetica State. Areas of the State included within MPAs are shown within
heavy solid lines. Two MPAs areillugrated. Areasin the State outside the MPAs will dso include
monitors, but this monitoring coverage may be limited. This portion of the State may aso be
represented by CMZs (shown by areas enclosed within dotted lines). The monitors that are intended
for comparison to the NAAQS are indicated by X. Furthermore, digible monitors withina CMZ could
be averaged for comparison to the annua NAAQS or examined individualy for comparison to both
NAAQS. Both within the MPAs and in the remainder of the State, some specid study monitors might
not satisfy applicable 40 CFR part 58 requirements and
will not be digible for comparison to the NAAQS.

Figure 4. MPAs and Optional CMZs in
Hypothetical State

X A
X X A X
X
X x
X X
X

X

Community Mohitoring Zona within MPA

. L _ Areas outside MPAs and CMZs
Community Mohitoring Zone outside MPA

Monitor eligible for

NAAQS comparison A Other special study monitors

X

2.8.2 Substitute PM Monitoring Sites.
2.8.2.1 Section 2.2 of gppendix C of this part describes conditions under which TSP samplers
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can be used as subgtitutes for PM . This provision is intended to be used when PM
concentrations are expected to be very low and substitute TSP samplers can be used to satisfy the
minimum number of PM,, samplers needed for an adequate PM ,, network.

2.8.2.2 If data produced by substitute PM samplers exceed the concentration levels described
in gppendix C of this part, then the need for this sampler to be converted to aPM,, or
PM,, s sampler, shall be considered in the PM monitoring network review. If the State does not believe
that a PM, or PM,, ; sampler should be Sited, the State shal submit documentation to EPA as part of
itsannua PM report to judtify this decision. If aPM diteis not designated as a subgtitute Site in the PM
monitoring network description, then high concentrations at this Ste
would not necessarily cause this Site to become aPM,, s or PM , Site, whichever isindicated.

2.8.2.3 Congstent with 858.1, combinations of SLAMS PM,, or PM, s monitors and other
monitors may occupy the same structure without any mutua effect on the regulatory definition of the
monitors.

3. Network Design for Nationa Air Monitoring Stations (NAMYS)

The NAMS must be gations sdlected from the SLAMS network with emphasis given to urban
and multisource areas. Areas to be monitored must be selected based on urbanized population and
pollutant concentration levels. Generaly, alarger number of NAMS are needed in more polluted urban
and multisource areas. The network design criteria discussed below reflect these concepts. However, it
should be emphasized that deviations from the NAMS network design criteria may be necessary ina
few cases. Thus, these design criteriaare not a set of rigid rules but rather a guide for achieving a
proper digtribution of monitoring sites on a nationd scae.

The primary objective for NAMS is to monitor in the areas where the pollutant concentration
and the population exposure are expected to be the highest consstent with the averaging time of the
NAAQS. Accordingly, the NAMS fdl into two categories:

Category (a): Stations located in area(s) of expected maximum concentrations, generdly
microscale for CO, microscale or middle scale for Pb, middle scale or neighborhood scale for
population-oriented particulate matter, urban or regiona scae for Regiond transport PM,, 5,
neighborhood scae for SO,, and NO,, and urban scale for O,.

Category (b): Stations which combine poor ar quaity with a high population dengity but not
necessarily located in an area of expected maximum concentrations (neighborhood scale, except urban
scale for NO,). Category (b) monitors would generdly be representative of larger spatial scaes than
category (& monitors.

For each urban areawhere NAMS are required, both categories of monitoring stations must be
established. In the case of Pb and SO, if only one NAMS is needed, then category (8) must be used.
The andysis and interpretation of datafrom NAMS should congder the distinction between these types
of stations as appropriate.

For each MSA where NAMS are required, both categories of monitoring stations must be
established. In the case of SO, if only one NAMS is needed, then category (a) must be used. The
andyss and interpretation of data from NAMS should consider the distinction between these types of
stations as appropriate.

The concept of NAMS is designed to provide data for national policy anayses/trends and for
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reporting to the public on magor metropolitan aress. It is not the intent to monitor in every areawhere
the NAAQS are violated. On the other hand, the data from SLAMS should be used

primarily for nonattainment decisons andyses in specific geographica aress. Since the NAMS are
gtations from the SLAMS network, station locating procedures for NAMS are part of the SLAMS
network design process.

3.1 [Reserved]

3.2 Sulfur Dioxide (SO,) Desgn Criteriafor NAMS. It is desirable to have a greater number of
NAMS in the more polluted and densely populated urban and multisource aress. The dataiin table 3
show the gpproximate number of permanent stations needed in urban areasto
characterize the nationd and regiona SO, air qudity trends and geographicd patterns. These criteria
require that the number of NAMS in areas where urban populations exceed 1,000,000 and
concentrations also exceed the primary NAAQS may range from 6 to 10 and that in areas where the
SO, problem is minor, only one or two (or no) monitors are required. For those cases where more than
one gtation isrequired for an urban area, there should be at least one Station for category (a) and
category (b) objectives as discussed in section 3. Where three or more stations are required, the mix of
category (a) and (b) stations is determined on a case-by-case basis. The
actua number and location of the NAMS must be determined by EPA Regiond Offices and the State
Agency, subject to the approva of EPA Headquarters, Office of Air Qudity Planning and Standards
(CAQPS).

Table 3--SO, Nationd Air Monitoring Station Criteria
[Approximate number of stations per areg] 2

Population Category High Medium Low
concentration ® concentration ¢ concentratiorf
>71,000,000 .....coevvveeiiiiiiiiiieie, 6-10 4-8 2-4
500,000 to 1,000,000 ................. 4-8 2-4 1-2
250,000 to 500,000 ........cceeee..... 3-4 1-2 0-1
100,000 to 250,000 ........cuuuu.eeee 1-2 0-1 0

& Sdlection of urban areas and actua number of sations per areawill be jointly determined by
EPA and the State agency.

P High concentration--exceeding leve of the primary NAAQS.

¢ Medium concentration--exceeding 60 percent of the level of the primary or 100% of the

secondary NAAQS.
9 Low concentration--less than 60 percent of the level of the primary or 100% of the secondary

NAAQS.

The estimated number of SO, NAMS which would be required nationwide ranges from
approximately 200 to 300. This number of NAMS SO, monitors is sufficient for nationd trend
purposes due to the low background SO, levels, and the fact that air qudity is very sengitiveto SO,
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emisson changes. The actua number of stationsin any specific area depends on locd factors such as
meteorology, topography, urban and regiond air quality gradients, and the potentia for sgnificant air
quaity improvements or degradation. The greatest dengty of stations should be where urban
populations are large and where pollution levels are high. Fewer NAMS are necessary in the western
States since concentrations are seldom above the NAAQS in their urban areas. Exceptionsto thisare
in the areas where an expected shortage of clean fuels indicates that ambient air quaity may be
degraded by increased SO, emissions. In such cases, aminimum number of NAMS isrequired to
provide EPA with a proper nationa perspective on significant changesin air qudity.

Like TSP, theworg ar qudity in an urban areaiis to be used as the basis for determining the
required number of SO, NAMS (see table 3). Thisincludes SO, ar qudity levelswithin
populated parts of urbanized aress, that are affected by one or two point sources of SO, if the impact
of the source(s) extends over a reasonably broad geographic scale (neighborhood or larger).
Maximum SO, air qudity levelsin remote unpopulated areas should be excluded as a basis for sdecting
NAMS regardless of the sources affecting the concentration levels. Such remote areas are more
appropriately monitored by SLAMS or SPM networks and/or characterized by diffusion model
caculations as necessary.

3.3 Carbon Monoxide (CO) Design Criteriafor NAMS. Information is needed on ambient CO
levelsin mgor urbanized areas where CO levels have been shown or inferred to be a sgnificant
concern. At the nationd level, EPA will not routinely require data from as many sations as are required
for PM-10, and perhaps SO,, since CO trend stations are principaly needed to assess the overdl air
quaity progress resulting from the emisson controls required by the Federd motor vehicle control
program (FMVCP) and other local controls.

Although State and local air programs may require extensive monitoring to document and
measure the loca impacts of CO emissions and emission controls, an adequate nationd perspectiveis
possible with as few as two stations per mgjor urban area. The two categories for which CO NAMS
would be required are: (a) Peak concentration areas such as are found around mgjor traffic arteries and
near heavily traveled streetsin downtown areas (micro scae); and (b) neighborhoods where
concentration exposures are sgnificant (middle scae, neighborhood scale).

The pesk concentration station (micro scale) is usudly found near heavily traveled downtown
Streets (street canyons), but could be found aong major arterias (corridors), either near intersections or
a low devaions which are influenced by downd ope drainage patterns under low inverson conditions.
The peak concentration station should be located so that it is representative of severd smilar source
configurations in the urban area, where the genera population has access. Thus, it should reflect one of
many potential peak Situations which occur throughout the urban area. It is recognized thet this does not
measure air quality which represents large geographica areas. Thus, a second type of station on the
neighborhood scale is necessary to provide data representative of the high concentration levels which
exist over large geographical aress.

The category (b) (middle scae or neighborhood scale) should be located in areas with astable,
high population density, projected continuity of neighborhood character, and high traffic dengty. The
gtations should be located where no mgor zoning changes, new highways, or new shopping centers are
being consdered. The station should be where a ignificant CO pollution problem exits, but not be
unduly influenced by any one line source. Rather, it should be more
representative of the overdl effect of the sources in a 9gnificant portion of the urban area.
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Because CO is generdly associated with heavy traffic and population clusters, an urbanized
areawith a population greater than 500,000 isthe principa critertion for identifying the urban areas for
which pairs of NAMS for this pollutant will be required. The criterion is based on judgment that sations
in urban areas with greater than 500,000 population would provide sufficient data for nationd andysis
and nationd reporting to Congress and the public. Also, it has generaly been shown that mgor CO
problems are found in areas greater than
500,000 population.

3.4 Ozone (O3) Dedgn Criteriafor NAMS. The criterion for sdlecting locations for ozone
NAMS s any urbanized area having a population of more than 200,000. This population cut off is used
since the sources of hydrocarbons are both mobile and stationary and are more diverse. Also, because
of loca and national control strategies and the complex chemica process of ozone formation and
trangport, more sampling stations than for CO are needed on a nationa scale to better understand the
ozone problem. This sdlection criterion is based entirdly on population and will include those relatively
highly populated areas where most of the oxidant precursors originate.

Each urban area will generdly require only two ozone NAMS, One station would be
representative of maximum ozone concentrations (category (a), urban scale) under the wind transport
conditions as discussed in section 2.5. The exact location should balance local factors affecting
transport and buildup of peak O, levels with the need to represent population exposure. The second
gation (category (b), neighborhood scae), should be representative of high density population areas on
the fringes of the centrd business didrict aong the predominant summer/fal daytime wind direction.
Thislatter station should measure pesk O, levels under light and variable or stagnant wind conditions.
Two ozone NAMS gations will be sufficient in most urban areas since spatid gradients for ozone
generaly are not as sharp asfor other criteria pollutants.

3.5 Nitrogen Dioxide (NO,) Criteriafor NAMS. Nitrogen dioxide NAMS will be required in
those areas of the country which have a population greater than 1,000,000. These areas will have two
NO, NAMS. It isfdt that stationsin these major metropolitan areas would
provide sufficient data for a nationd anadyss of the data, and aso because NO, problems occur in
areas of greater than 1,000,000 population.

Within urban areas requiring NAMS, two permanent monitors are sufficient. The first station
(category (&), middle scale or neighborhood scale) would be to measure the photochemica production
of NO, and would best be located in that part of the urban area where the emission dengty of NO, is
the highest. The second station (category (b) urban scale), would be to measure the NO, produced
from the reaction of NO with O; and should be downwind of the area of peak NO, emission aress.

3.6 Lead (Pb) Desgn Criteriafor NAMS. In order to achieve the nationa monitoring
objective, one NAMS site must be located in one of the two cities with the greatest population in the
following ten regions of the country (the choice of which of the two metropolitan areas should have the
lead NAMS requirement is made by the Adminigtrator or the Administrator's designee using the
recommendation of the Regiond Adminidrators or the Regiond Adminigtrators designee):
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Table 1.--EPA Regions & Two Current Largest MSA/CM SAs (Using 1995 Census Data)

Region (States)

Two Largest MSA/CMSASs

(Connecticut, Massachusetts, Maine,
New Hampshire, Rhode Idand,
Vermont)

Boston-Worcester-L awrence CM SA, Hartford,
CT MSA

(New Jersey, New Y ork, Puerto Rico,
U.S. Virgin Idands)

New Y ork-Northern New Jersey-Long Iand,
CMSA, San Juan-Caguas-Arecibo, PR CMSA

(Delaware, Maryland, Pennsylvania,

Washington-Bdtimore CMSA, Philadel phia-

Virginia, West Virginia, Washington, Wilmington-Atlantic City CMSA
DC)

\Y (Alabama, Florida, Georgia, Kentucky, | Miami-Fort Lauderdde CMSA, Atlanta, GA
Mississppi, North Carolina, South MSA
Caroling, Tennessee)

\Y; (Nlinais, Indiana, Michigan, Minnesota, Chicago-Gary-Kenosha CMSA, Detroit-Ann
Ohio, Wisconsn) Arbor-Flint CMSA

VI (Arkansas, Louisiana, New Mexico, Ddlas-Fort Worth CMSA, Houston-Galveston-
Oklahoma, Texas) BrazoriaCMSA

VIl (lowa, Kansas, Missouri, Nebraska) St. LouisMSA, Kansas City MSA

VIl (Colorado, Montana, North Dakota, Denver-Boulder-Gredey CMSA, Sdlt Lake
South Dakota, Utah, Wyoming) City-Ogden MSA

IX (American Samoa, Arizona, Cdifornia, Los Angeles-Riversde-Orange County CMSA,
Guam, Hawaii, Nevada) San Francisco-Oakland-San Jose CMSA

X (Alaska, 1daho, Oregon, Washington) Sesdttle-Tacoma-Bremerton CMSA, Portland-

Sdem CMSA

In addition, one NAMS site must be located in each of the MSA/CM SASs where one or more

violations of the quarterly Pb NAAQS have been recorded over the previous eight quarters. If a
violation of the quarterly Pb NAAQS is measured at a monitoring Site outside of aMSA/CMSA, one
NAMS site must be located within the county in a populated area, gpart from the Pb source, to assess
areawide Pb air pollution levels. These NAMS sites should represent the maximum Pb concentrations
measured within the MSA/CM A, city, or county that is not directly affected from asingle Pb point
source. Further, in order that on-road mobile source emissions may continue to be verified as not
contributing to lead NAAQS violations, roadside ambient lead monitors should be considered as viable
NAMS ste candidates. A NAMS site may be amicroscae or middle scale category (a) ation,
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located adjacent to amgjor roadway (e.g., >30,000 ADT), or a neighborhood scale category (b)
dation that is located in a highly populated resdentia section of the MSA/CMSA or county where the
traffic dengty is high. Data from these Stes will be used to assess genera conditionsfor large
MSA/CMSAs and other populated areas as a marker for nationd trends, and to confirm continued
attainment of the Pb NAAQS. In some cases, the MSA/CMSA subject to the latter lead NAMS
requirement due to a violating point source will be the same MSA/CMSA subject to the leead NAMS
requirement based upon its population. For these Stuations, the total minimum number of required lead
NAMSisone.

3.7 Particulate Matter Design Criteriafor NAMS.

3.7.1 Table 4 indicates the approximate number of permanent stations required in MSAsto
characterize nationa and regional PM,, air quality trends and geographical patterns. The number of
PM,, stationsin areas where MSA populations exceed 1,000,000 must be in the range from 2to 10
gations, while in low population urban areas, no more than two stations are required. A range of
monitoring sationsis specified in table 4 because sources of pollutants and loca control efforts can
vary from one part of the country to another and therefore, some flexibility is dlowed in selecting the
actud number of stationsin any one locde.

3.7.2 Through promulgation of the NAAQS for PM, 5, the number of PM;; SLAMS s
expected to decrease, but requirements to maintain PM,, NAMS remain in effect. The PM,;, NAMS
are retained to provide trends data, to support nationa assessments and decisions, and in some cases
to continue demonstration that a NAAQS for PM,, is maintained as arequirement under a State
Implementation Plan.

3.7.3 The PM, s NAMS shdl be a subset of the core PM, s SLAMS and other SLAMS
intended to monitor for regiona transport. The PM, s NAMS are planned as long-term monitoring
stations concentrated in metropolitan areas. A target range of 200 to 300 stations shall be designated
nationwide. The largest metropolitan areas (those with a population greater than gpproximately one
million) shal have at least one PM, s NAMS stations.

3.7.4 The number of total PM, ;s NAMS per Region will be based on recommendations of the
EPA Regiond Offices, in concert with their State and local agencies, in accordance with the network
design gods described in sections 3.7.5 through 3.7.7 of this appendix. The selected stations should
represent the range of conditions occurring in the Regions and will consder factors such astotal number
or type of sources, ambient concentrations of particulate matter, and regiond transport.

3.7.5 The gpproach for PM, ;s NAMS isintended to give State and loca agencies maximum
flexibility while gpportioning alimited nationd network. By advancing arange of monitors per Region,
EPA intends to balance the nationa network with respect to geographic
area and population. Table 5 presents the target number of PM, s NAMS per Region to meet the
national god of 200 to 300 stations. These numbers consder avariety of factors such as Regiond
differences in metropolitan population, population density, land area, sources of particulate emissons,
and the numbers of PM;, NAMS.

3.7.6 States will be required to establish gpproximately 50 NAM S sites for routine chemica
speciation of PM,, 5. These siteswill include those collocated at approximately 25 PAMS sites and
approximately 25 other core SLAMS Stesto be selected by the Administrator. After 5 years of data
collection, the Administrator may exempt some Sites from collecting speciated data. The number of
NAMS stes a which speciation will be performed each year and the number of samples per year will
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be determined by the Administrator.

3.7.7 Since emissions associated with the operation of motor vehicles contribute to urban area
particulate matter levels, consderation of the impact of these sources must be included in the design of
the NAMS network, particularly in MSAs greater than 500,000 population. In certain urban areas
particulate emissons from motor vehicle diesdl exhaust currently is or is expected to be asgnificant
source of particulate matter ambient levels. The actua number of NAMS and their locations must be
determined by EPA Regiond Offices and the State agencies, subject to the gpprova of the
Adminigirator as required by 858.32. The Administrator's approval is necessary to ensure that
individua gtations conform to the NAMS sdlection criteria and that the network as awholeis sufficient
in terms of number and location for purposes of nationd analyses.

Table 4--PM,, Nationd Air Monitoring Station Criteria
[Approximate Number of Stations per MSA] *

Population Category High Concentratior? Medium Low Conentratior
Concentratior®

> 1,000,000 ............... 6-10 4-8 2-4

500,000-1,000,000.... 4-8 2-4 1-2

250,000-500,000....... 3-4 1-2 0-1

100,000-250,000....... 1-2 0-1 0

!Sdection of urban areas and actua number of stations per areawill be jointly determined by
EPA and the State agency.

2High concentration areas are those for which ambient PM,, data show ambient concentrations
exceeding either PM,;; NAAQS by 20 percent or more.

3Medium concentration areas are those for which ambient PM,, data show ambient
concentrations exceeding 80 percent of the PM ;o NAAQS.

“L_ow concentration areas are those for which ambient PM,, data show ambient concentrations
less than 80 percent of the PM,, NAAQS.

3.7.7.1 Sdlection of urban areas and actual number of stations per areawill be jointly
determined by EPA and the State agency.

3.7.7.2 High concentration areas are those for which: Ambient PM,, data show ambient
concentrations exceeding either PM ;o NAAQS by 20 percent or more.

3.7.7.3 Medium concentration areas are those for which: Ambient PM,, data show ambient
concentrations exceeding either 80 percent of the PM ;o NAAQS.

3.7.7.4 Low concentration areas are those for which: Ambient PM,, data show ambient
concentrations less than 80 percent of the PM,;, NAAQS.
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Table 5--Goas for Number of PM, s NAMS by Region

EPA Region Number of NAMS? Percent of Nationd Total

1 15t0 20 6108

2 20t0 30 8to 12
3 20t0 25 8to 10
4 35t0 50 1410 20
5 35t0 50 14 to 20
6 25t035 10to 14
7 10to 15 4t06

8 10to 15 4106

9 251040 10to 16
10 10to 15 4106

Tota 205-295 100

'Each Region will have one to three NAMS having the monitoring of regiond transport asa
primary objective.

4. Network Design for Photochemica Assessment Monitoring Stations (PAMYS)

In order to obtain more comprehensive and representative dataon O, air pollution, the 1990
Clean Air Act Amendments require enhanced monitoring for ozone (O3), oxides of nitrogen (NO,
NO,, and NO,), and monitoring for VOC in O; nonattainment areas classified as serious, severe, or
extreme. Thiswill be accomplished through the establishment of a network of Photochemical
Assessment Monitoring Stations (PAMYS).

4.1 PAMS Data Uses. Data from the PAMS are intended to satisfy severa coincident needs
related to attainment of the National Ambient Air Quality Standards (NAAQS), SIP control strategy
development and evauation, corroboration of emissons tracking, preparation of trends gppraisds, and
exposure assessment.

(& NAAQS attainment and control strategy development. Like SLAMS and NAMS data,
PAMS datawill be used for monitoring O; exceedances and providing input for
attainment/nonattainment decisons. In addition, PAMS datawill help resolve the roles of transported
and locally emitted O, precursorsin producing an observed exceedance and may be
utilized to identify specific sources emitting excessive concentrations of O, precursors and potentialy
contributing to observed exceedances of the O; NAAQS. The PAMS data will enhance the
characterization of O; concentrations and provide critical information on the precursors which cause
O, therefore extending the database available for future attainment demongtrations. These
demondtrations will be based on photochemica grid modeling and
other gpproved andytical methods and will provide abasis for progpective mid-course control strategy
corrections. PAMS datawill provide information concerning (1) which areas and episodes to modd to
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develop gppropriate control strategies, (2) boundary conditions required
by the models to produce quantifiable estimates of needed emissions reductions, and (3) the evauation
of the predictive capability of the modedls used.

(b) SIP control strategy evauation. The PAMS will provide data for SIP control strategy
evauation. Long-term PAMS data will be used to evauate the effectiveness of these control strategies.
Datamay be used to evaluate the impact of VOC and NO, emisson reductions on air qudity levels for
O, if datais reviewed following the time period during which control measures were implemented.
Speciation of measured VOC datawill dlow determination of which organic species are mogt affected
by the emissions reductions and asss in developing cost-effective, selective VOC reductions and
control strategies. A State or local air pollution control agency can therefore ensure that Srategies
which areimplemented in their particular nonattainment area
are those which are best suited for that area and achieve the most effective emissons reductions (and
therefore largest impact) at the least cogt.

(c) Emissionstracking. PAMS datawill be used to corroborate the quality of VOC and NO,
emisson inventories. Although a perfect mathematica relaionship between emission inventories and
ambient measurements does not yet exist, a quditative assessment of the relative contributions of
various compounds to the ambient air can be roughly compared to current emission inventory estimates
to evauate the accuracy of the emisson inventories. In addition, PAMS data which are gathered year
round will dlow tracking of VOC and NO, emisson reductions, provide additiona information
necessary to support Reasonable Further Progress (RFP) calculations, and corroborate emissions
trends andyses. While the regulatory assessments of progress will be made in terms of emission
inventory estimates, the ambient data can provide independent trends analyses and corroboration of
these assessments which ether verify or highlight possible errorsin emissons trends indicated by
inventories. The ambient assessments,
using speciated data, can gauge the accuracy of estimated changes in emissons. The speciated data can
als0 be used to assess the qudity of the VOC speciated and NO, emission inventories for input during
photochemica grid modeing exercises and identify potentid urban air toxic pollutant problems which
deserve closer scrutiny.

The speciated VOC datawill be used to determine changes in the species profile, resulting from
the emisson contral program, particularly those resulting from the reformulation of fuels.

(d) Trends. Long-term PAMS data will be used to establish speciated VOC, NO,, and limited
toxic air pollutant trends, and supplement the O, trends database. Multiple Statitical
indicators will be tracked, including O; and its precursors during the events encompassing the days
during each year with the highest O; concentrations, the seasond means for these pallutants, and the
annua means a representative locations.

The more PAM S that are established in and near nonattainment areas, the more effective the
trends data will become. Asthe spatid digtribution and number of O; and O; precursor monitors
improves, trends andyses will be less influenced by instrument or Site location anomalies. The
requirement that surface meteorological monitoring be established a each PAMS will hdp maximize the
utility of these trends analyses by comparisons with meteorologica trends, and trangport influences. The
meteorological data can aso help interpret the ambient air pollution trends by taking meteorologica
factorsinto account.

(e) Exposure assessment. PAM S data will be used to better characterize O; and toxic air
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pollutant exposure to populations living in serious, severe, or extreme areas. Annud mean toxic ar
pollutant concentrations will be calculated to help estimate the average risk to the population associated
with individua VOC species, which are consdered toxic, in urban environments.

4.2 PAMS Monitoring Objectives. Unlike the SLAMS and NAMS design criteriawhich are
pollutant specific, PAMS design criteria are Site specific. Concurrent measurements of O;, NO,,
speciated VOC, and meteorology are obtained at PAMS. Design criteriafor the PAM S network are
based on sdection of an array of Site locations relative to O; precursor source areas and predominant
wind directions associated with high O; events. Specific monitoring objectives are associated with each
location. The overdl design should enable characterization of precursor emisson sources within the
area, transport of O; and its precursors into and out of the area, and the photochemical processes
related to O; nonattainment, as well as developing an initid, though limited, urban ar toxic pollutant
database. Specific objectives that must be addressed include assessing ambient trendsin O;, NO,
NO,, NO,, VOC (including carbonyls), and VOC species, determining spatid and diurnd variability of
O3, NO, NO,, NO,, and VOC species and assessing changes in the VOC species profiles that occur
over time, particularly those occurring due to the reformulation of fues. A maximum of five PAMS Stes
are required in an affected nonattainment
area depending on the population of the Metropolitan Statistical Area/Consolidated Metropolitan
Satigtical Area (MSA/CMSA) or nonattainment area, whichever is larger. Specific monitoring
objectives associated with each of these Stesresult in four distinct Ste types. Note that detailed
guidance for the locating of these sites may be found in reference 19.

Type (1) Stes are established to characterize upwind background and transported O; and its
precursor concentrations entering the area and will identify those areas which are subjected to
overwheming transport. Type (1) Stes are located in the predominant morning upwind direction from
the loca area of maximum precursor emissions during the O; season and a a distance sufficient to
obtain urban scale measurements as defined in section 1 of this appendix. Typicaly, type (1) Steswill
be located near the edge of the photochemica grid model domain in the predominant morning upwind
direction from the city limits or fringe of the urbanized area. Depending on the boundaries and sze of
the nonattainment area and the orientation of the grid, this Ste may be located outside of the
nonattainment area. The appropriate predominant morning wind direction should be determined from
higtorica wind data occurring during the period 7 am. to 10 am. on high O, days or on those days
which exhibit the potentid for producing high O; levdls, i.e., O5-conducive days as described in
reference 25. Alternate schemes for gpecifying this morning wind direction may be submitted as a part
of the network description required by Secs. 58.40 and 58.41. Data measured at type (1) sSiteswill be
used principdly for the following purposes:

¢ Future development and evauation of control strategies,

C ldentification of incoming pollutants,

¢ Corroboration of NO, and VOC emisson inventories,

¢ Egtablishment of boundary conditions for future photochemica grid modeling and mid-course
control strategy changes, and

¢ Development of incoming pollutant trends.

Type (2) Stes are established to monitor the magnitude and type of precursor emissonsin the
area where maximum precursor emissions are expected to impact and are suited for the monitoring of
urban arr toxic pollutants. Type (2) Stes are located immediatdy downwind of the area of maximum
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precursor emissions and are typically placed near the downwind boundary of the centra business
digtrict to obtain neighborhood scale measurements. The appropriate downwind direction should be
obtained smilarly to that for type (1) sites. Additionally, a second type (2) Site may be required
depending on the size of the area, and should be placed in the second-most predominant morning wind
direction as noted previoudy. Data measured at type (2) Steswill be used principdly for the following
purposes:

¢ Development and evauation of imminent and future control Srategies,

¢ Corroboration of NO, and VOC emission inventories,

¢ Augmentation of RFP tracking,

¢ Verification of photochemica grid modd performance,

¢ Characterization of O; and toxic air pollutant exposures (gppropriate Ste for measuring toxic
emissonsimpact),

¢ Development of pollutant trends, particularly toxic air pollutants and annua ambient speciated
VOC trends to compare with trends in annua VOC emission estimates, and

¢ Determination of attainment with the NAAQS for NO, and O.

Type (3) Stes are intended to monitor maximum O, concentrations occurring downwind from
the area of maximum precursor emissions. Locations for type (3) sites should be chosen 0 that urban
scae measurements are obtained. Typicdly, type (3) siteswill be located 10 to 30 miles downwind
from the fringe of the urban area. The downwind direction should dso be determined from higtorica
wind data, but should be identified as those afternoon winds occurring during the period 1 p.m. to 4
p.m. on high O; days or on those days which exhibit the potentia for producing high O levels.
Alternate schemes for specifying this afternoon wind direction may aso be submitted as a part of the
network description required by Secs. 58.40 and 58.41. Data measured at type (3) Steswill be used
principaly for the following purposes.

¢ Determination of attainment with the NAAQS for O; (this Ste may coincide with an exigting
maximum concentration O, monitoring Ste),

¢ Evduation of future photochemica grid modeling gpplications,

¢ Future development and evauation of control strategies,

¢ Development of pollutant trends, and

¢ Characterization of O, pollutant exposures.

Type (4) Stes are established to characterize the extreme downwind transported O; and its
precursor concentrations exiting the areaand will identify those areas which are potentialy contributing
to overwhelming transport in other areas. Type (4) Sites are located in the predominant afternoon
downwind direction, as determined for the type (3) Site, from the loca area of maximum precursor
emissons during the O, season and at a distance sufficient to obtain urban scale measurements as
defined elsewhere in this appendix. Typicdly, type (4) steswill be located near the downwind edge of
the photochemica grid modd domain. Alternate schemes for
specifying the location of this Site may be submitted as a part of the network description required by
Secs. 58.40 and 58.41. Data measured at type (4) steswill be used principaly for the following
purposes:

¢ Development and evauation of O; control strategies,

C ldentification of emissons and photochemica products leaving the areq,

¢ Egtablishment of boundary conditions for photochemica grid modeling,
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¢ Development of pollutant trends,

¢ Background and upwind information for other downwind areas, and

¢ Evduation of photochemicd grid model performance.

States choosing to submit an individua network description for each affected nonattainment
ares, irrepective of its proximity to other affected areas, must fulfill the requirements for isolated areas
as described in section 4 of this appendix, as an example, and illugtrated by Figure 5. States containing
areas which experience sgnificant impact from long-range transport or are proximeate to other
nonattainment areas (even in other States) should collectively submit a network description which
contains aternative sites to those that would be required for an isolated area. Such a submittal should,
as aguide, be based on the example provided in Figure 6, but must include a demongtration that the
design satisfies the monitoring data uses and fulfills the PAM S monitoring objectives described in
sections 4.1 and 4.2 of this

agopendix.
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Alternative PAM S network designs should, on a Ste-by-gte basis, provide those data
necessary to enhance the attainment/nonattainment database for criteria pollutants and explain the
origins of overwhdming O, transport. The aternative PAM S data should be usable for the
corroboration and verification of O, precursor emissions inventories and should comprise aqudlitetive
(if not quantitative) measure of the accuracy of RFP caculations. The data should be
aufficient to evaduate the effectiveness of the implemented O, control strategies and should provide data
necessary to establish photochemica grid modeing boundary conditions and necessary inputs including
gppropriate meteorological parameters, and provide measurements which can serve as model
evauation tools. Further, utilizing its PAMS database (alternative or not), a State should be able to
draw conclusions regarding population exposure and conduct trends andyses for both criteriaand
non-criteria pollutants. Overdl, the PAM S network should serve as one of severd complementary
means, together with modeling and analysis of other data bases (e.g., inventories) and availability of
control technology, etc., for States to judtify the modification of existing control programs, design new
programs, and eva uate future courses of actions for O, control.

4.3 Monitoring Period. PAMSS precursor monitoring will be conducted annualy throughout the
months of June, July and August (as aminimum) when pesk O, values are expected in each areg;
however, precursor monitoring during the entire O; season for the area
is preferred. Alternate precursor monitoring periods may be submitted for approva as a part of the
PAMS network description required by 858.40. Changes to the PAM S monitoring period must be
identified during the annua SLAMS Network Review specified in 858.20. PAMS O, monitors must
adhere to the O; monitoring season specified in section 2.5 of gppendix D. To ensure a degree of
nationa congstency, monitoring for the 1993 season should commence as
follows

Onein 3-day sampling--June 3, 1993.

Onein 6-day sampling--June 6, 1993.

These monitoring dates will thereby be coincident with the previoudy-established, intermittent
schedule for particulate matter. States initiating sampling earlier (or later) than June 3, 1993 should
adjust their schedules to coincide with this nationa schedule.

4.4 Minimum Monitoring Network Requirements. The minimum required number and type of
monitoring sites and sampling requirements are based on the population of the affected MSA/CMSA or
nonattainment area (whichever islarger). The MSA/CM SA basis for monitoring network requirements
was chosen because it typically is the most representative of the area which encompasses the emissions
sources contributing to nonattainment. The MSA/CM SA emissions density can dso be effectively and
conveniently portrayed by the surrogate of population. Additiondly, a network which is adequate to
characterize the ambient air of an MSA/

CMSA often must extend beyond the boundaries of such an area (especidly for O, and its precursors);
therefore, the use of smdler geographica units (such as counties or nonattainment areas which are
amaller than the MSA/CM SA) for monitoring network design purposesis inappropriate. Various
sampling requirements are imposed according to the Size of the area to accommodate the impact of
trangport on the smaller MSASCM SAs, to account for the spatial variationsinherent in large aress, to
satisy the differing data needs of large versus small areas due to the intractability of the O,
nonattainment problem, and to recognize the potential economic impact of implementation on State and
local government. Population figures must reflect the most recent decennia U.S. census population
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report. Specific guidance on determining network requirementsis provided in reference 19. Minimum
network requirements are outlined in table 2.

Table 2--PAMS Minimum Monitoring Network Requirements*

Population of MSA/CMSA or | Required ste | Minimum Speciated Minimum carbonyl
nonattainment area? type® VOC sampling sampling frequency?
frequency’
Less than 500,000 ................ () AorC
® AorC DorP
500,000 to 1,000,000............ Q) AorC
®) B E
G AorC
1,000,000 to 2,000,000......... Q) AorC
%) B E
®) B E
G AorC
More than 2,000,000............. Q) AorC
%) B E
®) B E
G AorC
) AorC

105 and NO, (including NO and NO,) monitoring should be continuous

measurements.

2 Whichever areaislarger.

3 SeeFigure 5.

* Frequency Reguirements are as follows: A--Eight 3-hour samples every third day and one
additiond 24-hour sample every sixth day during the monitoring period; B--Eight 3-hour samples,
every day during the monitoring period and one additiond 24-hour sample every sixth day year-round,
C--Eight 3-hour samples on the 5 peak O; days plus each previous day, eight 3-hour samples every
gxth day, and one additiona 24-hour sample every sixth day, during the monitoring period; D--Eight
3-hour samples every third day during the monitoring period; E--Eight 3-hour samples every day during
the monitoring period; F--Eight 3-hour samples on the 5 peak O, days plus each previous day and
eight 3-hour samples every sixth day during the monitoring period. (NOTE: multiple samplestaken ona
daily basis must begin a midnight and consist of sequentid, non-overlapping sampling periods.)

SCarbonyl sampling frequency must match the chosen speciated VOC frequency. Note that the
use of Frequencies C or F requires the submittal of an ozone event forecasting scheme,

For purposes of network implementation and trangtion, EPA recommends the following priority
order for the establishment of Sites:

¢ Thetype (2) ste which provides the most comprehensive data concerning O precursor
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emissons and toxic air pollutants,

¢ Thetype (3) ste which provides a maximum O, measurement and total conversion of O,
precursors,

¢ Thetype (1) Ste which ddineates the effect of incoming precursor emissions and
concentrations of O; and provides upwind boundary conditions,

¢ Thetype (4) ste which provides extreme downwind boundary conditions, and

¢ The second type (2) site which provides comprehensive data concerning O; precursor
emissons and toxic ar pollutants in the second-most predominant morning wind direction on high O,
days.

Note a so that O, event (peak day) monitoring will require the development of a scheme for
forecagting such high O; days or will necessitate the stipulation of what meteorologica conditions
condtitute a potentia high O, day; monitoring could then be triggered only via meteorologica
projections. The O; event forecasting and monitoring scheme should be submitted as a part of the
network description required by Secs. 58.40 and 58.41 and should be reviewed during each annua
SLAMS Network Review specified in 858.20.

4.5 Trangtion Period. A variable period of timeis proposed for phasing in the operation of all
required PAMS. Within 1 year after (1) February 12, 1993, (2) or date of redesignation or
reclassfication of any exising O; nonattainment area to serious, severe, or extreme, or (3) the
designation of anew area and classification to serious, severe, or extreme O, nonattainment, a minimum
of onetype (2) Ste must be operating. Operation of the remaining sSites must, at a minimum, be phased
in a the rate of one Site per year during subsequent years as outlined in the approved PAM S network
description provided by the State.

4.6 Meteorologica Monitoring. In order to support monitoring objectives associated with the
need for various air qudity anadyses, mode inputs and performance eva uations, meteorologica
monitoring including wind measurements at 10 meters above ground is required at each PAMS site,
Monitoring should begin with site establishment. In addition, upper air meteorologicad monitoring is
required for each PAMS area. Upper air monitoring should be initiated as soon as possible, but no later
than 2 years after (1) February 12, 1993, (2) or date of
redesgnation or reclassfication of any existing O; nonattainment area to serious, severe, or extreme, or
(3) the designation of anew area and classification to serious, severe, or extreme O, nonattainment.
The upper ar monitoring Site may be located separately from the type (1) through (4) stes, but the
location should be representative of the upper air data in the nonattainment area. Upper air
meteorologica datamust be collected during those days specified for monitoring by the sampling
frequenciesin table 2. of section 4.4 of this gppendix D in accordance with current EPA guidance.

5. Summary.
Table 6 of this gppendix shows by pollutant, al of the spatid scaes that are applicable for
SLAMS and the required spatia scalesfor NAMS. There may also be some Situations, as discussed

later in appendix E of this part, where additiond scales may be allowed for NAMS
purposes.
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Table 6--Summary of Spatial Scalesfor SLAMS and Required Scalesfor NAMS

Scdes Applicable for SLAMS
Spatial Scale
so, |[co |0, [NO, |Pb PMy | PM,s
1Y 1o (o R U U U U
Middle......cooreereierieeeeee, U U U U U U U
Neighborhood..........c.cccceuene. U U U U U U U
Urban ......cccceeeeeeeeicrcecenas U U U U U U
Regional .......ccocoveveeennnnnns U U U U U
Scales Required for NAMS
MICIO ..o U U U u!
Middle....cooveeriieieeeee, U U U
Neighborhood ......................... U U U U U U
Urban .......ccoeeeeeeeeereveene U U U U2
Regional ........ccccevveeveeeeeerrenan. U2

! Only permitted if representative of many such micro-scae environmentsin aresidentia district
(for middle scale, at least two).
2 Either urban or regiond scae for regiond transport sites.
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Appendix E to Part 58--Probe and Monitoring Path Siting Criteriafor Ambient Air Qudity Monitoring

1. Introduction

2 Sulfur Dioxide (SO,), Ozone (O3), and Nitrogen Dioxide (NO,)
2.1 Horizontal and Vertica Placement

2.2 Spacing from Minor Sources (Applicable to SO, and O; Monitoring Only)
2.3 Spacing From Obstructions

2.4 Spacing From Trees

2.5 Spacing From Roadways (Applicable to O; and NO, Only)
2.6 Cumulative Interferences on aMonitoring Path

2.7 Maximum Monitoring Peth Length

3 [Reserved]

4. Carbon Monoxide (CO)

4.1 Horizontdl and Vertica Placement

4.2 Spacing From Obstructions

4.3 Spacing From Roadways

4.4 Spacing From Trees and Other Congderations

4.5 Cumulative Interferences on a Monitoring Path

4.6 Maximum Monitoring Path Length

5-6 [Reserved]

7. Lead(Pb)

7.1 Verticd Placement

7.2 Spacing From Obstructions

7.3 Spacing From Roadways

7.4 Spacing From Trees and Other Considerations.

8. Particulate Matter (PM,, and PM,, 5)

8.1 Verticd Pacement

8.2 Spacing From Obstructions

8.3 Spacing From Roadways

8.4 Other Congderations

9. Probe Materid and Pollutant Sample Residence Time

10. Photochemica Assessment Monitoring Stations (PAMS)
10.1 Horizonta and Vertical Placement

10.2 Spacing From Obstructions

10.3 Spacing From Roadways

10.4 Spacing From Trees

11. Discusson and Summary

12. Summary

13. References

1. Introduction
This appendix contains specific location criteria gpplicable to ambient air quality monitoring
probes and monitoring paths after the generd station Sting has been sdected based on the monitoring
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objectives and spatia scale of representation discussed in appendix D of this part. Adherence to these
gting criteriais necessary to ensure the uniform collection of compatible and comparable air quality
data

The probe and monitoring path Sting criteria discussed below must be followed to the maximum
extent possible. It is recognized that there may be Stuations where some deviation from the Siting
criteriamay be necessary. In any such case, the reasons must be thoroughly documented in awritten
request for awaiver that describes how and why the proposed siting deviates from the criteria This
documentation should help to avoid later questions about the vaidity of the resulting monitoring data.
Conditions under which the EPA would consder an
gpplication for waiver from these Siting criteria are discussed in section 11 of this appendix.

The spatia scales of representation used in this gppendix, i.e., micro, middle, neighborhood,
urban, and regiond, are defined and discussed in appendix D of this part. The pollutant-specific probe
and monitoring path Siting criteria generdly apply to dl spatia scales
except where noted otherwise. Specific Sting criteria that are phrased with a“must” are defined as
requirements and exceptions must be gpproved through the waiver provisons. However, Sting criteria
that are phrased with a*“ should” are defined as goa's to meet for consistency but are not requirements.

2. Sulfur Dioxide (SO,), Ozone (O5), and Nitrogen Dioxide (NO,)

Open path anayzers may be used to measure SO,, O, and NO, at SLAMSNAMS sites for
middle, neighborhood, urban, and regiona scale measurement gpplications. Additiond information on
SO,, NO,, and O, monitor Sting criteriamay be found in references 11 and 13.

2.1 Horizonta and Vertica Placement. The probe or at least 80 percent of the monitoring path
must be located between 3 and 15 meters above ground level. The probe or at least 90 percent of the
monitoring path must be a least 1 meter verticaly or horizontaly away from any
supporting structure, walls, parapets, penthouses, etc., and away from dusty or dirty areas. If the probe
or aggnificant portion of the monitoring path islocated near the Sde of a building, then it should be
located on the windward side of the building relaive to the prevailing wind direction during the season
of highest concentration potentia for the pollutant being measured.

2.2 Spacing from Minor Sources (Applicable to SO, and O; Monitoring Only). Loca minor
sources of SO, can cause ingppropriately high concentrations of SO, in the vicinity of probes and
monitoring paths for SO,. Similarly, loca sources of nitric oxide (NO) and ozone-reactive
hydrocarbons can have a scavenging effect causing unrepresentatively low concentrations of O, inthe
vicinity of probes and monitoring paths for O;. To minimize these potentia interferences, the probe or
a least 90 percent of the monitoring path must be away from furnace or incineration flues or other
minor sources of SO, or NO, particularly for open path anayzers because of their potentia for grester
exposure over the area covered by the monitoring path. The separation distance should take into
account the heights of the flues, type of waste or fud burned, and the sulfur content of the fud. It is
acceptable, however, to monitor for SO, near a point source of SO, when the objective is to assess the
effect of this source on the represented population.

2.3 Spacing From Obstructions. Buildings and other obstacles may possibly scavenge SO, O,
or NO,. To avoid this interference, the probe or at least 90 percent of the monitoring path must have
unrestricted airflow and be located away from obstacles so that the distance from the probe or
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monitoring path is at least twice the height that the obstacle protrudes above the probe or monitoring
path. Generdly, a probe or monitoring path located near or dong a vertica wall is undesirable because
ar moving dong the wall may be subject to possible remova mechanisms. A probe must have
unrestricted airflow in an arc of at least 270 degrees around the inlet probe, or 180 degreesif the probe
ison the sde of abuilding. Thisarc must include the predominant wind direction for the season of
greatest pollutant concentration potentia. A sampling station having a probe located closer to an
obgtacle than this criterion alows should be

classfied as middle scade rather than neighborhood or urban scae, since the measurements from such a
gation would more closaly represent the middle scale. A monitoring path must be clear of dl trees,
brush, buildings, plumes, dust, or other optical obgtructions, including potentid obstructions that may
move due to wind, human activity, growth of vegetation, etc. Temporary

optical obgtructions, such asrain, particles, fog, or snow, should be considered when siting an open
path andyzer. Any of these temporary obstructions that are of sufficient dengty to obscure the light
beam will affect the ability of the open path analyzer to continuoudy measure pollutant concentrations.

Specia consideration must be devoted to the use of open path anayzers due to their inherent
potentia sengtivity to certain types of interferences, or optica obstructions. While some of these
potentia interferences are comparable to those to which point monitors are subject, there are additiona
sources of potentid interferences which are dtogether different in character. Trangent, but significant
obscuration of especidly longer measurement paths could be expected to occur as aresult of certain
prevailing meteorologica conditions (e.g., heavy fog, rain, snow) and/or aerosol levelsthat are of a
aufficient dengity to prevent the open path andyzer's light transmisson. If certain compensating
measures are not otherwise implemented at the onset of monitoring (e.g., shorter path lengths, higher
light source intengity), data recovery during periods of greatest primary pollutant potentia could be
compromised. For ingtance, if heavy fog or high
particulate levels are coincident with periods of projected NAAQS-threatening pollutant potentid, the
representativeness of the resulting data record in reflecting maximum pollutant concentrations may be
subgtantidly impaired despite the fact that the Site may otherwise exhibit an acceptable, even
exceedingly high overdl vaid data capture rate.

In seeking EPA agpprovd for incluson of a site usng an open path andyzer into the formd
SLAMSNAMS or PSD network, monitoring agencies must submit an analysis which evauates both
obscuration potentia for a proposed path length for the subject area and the effect this potentid is
projected to have on the representativeness of the data record. This analysis should include one or
more of the following eements, as appropriate for the specific circumsaance: climatologica information,
higtorica pollutant and aerosol information, modeing analyss results, and any related specid study
results.

2.4 Spacing From Trees. Trees can provide surfaces for SO,, O, or NO, adsorption or
reactions and obstruct wind flow. To reduce this possible interference, the probe or at least 90 percent
of the monitoring path should be 20 meters or more from the drip line of trees. If atree or trees could
be considered an obstacle, the probe or 90 percent of the monitoring path must meet
the distance requirements of section 2.3 and be at least 10 meters from the drip line of the tree or trees.
Since the scavenging effect of treesis greater for O, than for other criteria pollutants, strong
condderation of this effect must be given to locating an O, probe or monitoring peth to avoid this
problem.
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2.5 Spacing From Roadways (Applicable to O; and NO, Only). In gting an O; andyzer, it is
important to minimize destructive interferences from sources of NO, since NO readily reacts with Os.
In sting NO, andyzers for neighborhood and urban scde monitoring, it isimportant to minimize
interferences from automotive sources. Table 1 provides the required minimum separation distances
between aroadway and a probe and between aroadway and at least 90 percent of a monitoring path
for various ranges of daily roadway traffic. A sampling station having a point analyzer probe located
closer to aroadway than alowed by the table 1 requirements should be classified as middle scae rather
than neighborhood or urban scae, since the measurements from such a station would more closdly
represent the middle scde. If an open path analyzer is used at a Site, the monitoring path(s) must not
cross over aroadway with an average daily traffic count of 10,000 vehicles per day or more. For those
Stuations where a monitoring path crosses a roadway with fewer than 10,000 vehicles per day, one
must consider the entire segment of the monitoring path in the area of potentid atmospheric interference
from automobile emissons. Therefore, this caculaion must include the length of the monitoring path
over the roadway plus any segments of the monitoring path that lie in the area between the roadway
and the minimum separation distance, as determined from table 1. The sum of these
distances must not be greater than 10 percent of the total monitoring path length.

Table 1--Minimum Separation Distance Between Roadways and Probes or Monitoring Paths for
Monitoring Ne ghborhood--and Urban--Scale Ozone and Nitrogen Dioxide

Minimum separation
Roadway average daily traffic, vehicles per day distance,* meters

#10,000........ccmirririeiiiienns 10
15,000.......cciimiiiinieee e 20
20,000.......cccemiiieineee 30
40,000.......cccoimiirie 50
70,000......cccceceiiieieneee e 100
110,000......ccccmiiriiiiiie e 250

! Distance from the edge of the nearest traffic lane. The distance for intermediate traffic counts should
be interpolated from the table vaues based on the actud traffic count.

2.6 Cumulative Interferences on a Monitoring Path. The cumulative length or portion of a
monitoring path that is affected by minor sources, obstructions, trees, or roadways must not exceed 10
percent of the total monitoring path length.

2.7 Maximum Monitoring Peth Length. The monitoring path length must not exceed 1 kilometer
for andyzersin neighborhood, urban, or regiona scde. For middle scae monitoring Stes, the
monitoring path length must not exceed 300 meters. In areas subject to frequent periods of dugt, fog,
rain, or snow, consderation should be given to a shortened monitoring path length to minimize loss of
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monitoring data due to these temporary optical obstructions. For certain ambient air monitoring
scenarios using open path andyzers, shorter path lengths may be needed in order to ensure that the
monitoring station meets the objectives and spatid scaes defined for SLAMS in gppendix D.
Therefore, the Regiond Adminigtrator or the Regiond Administrator's designee may require shorter
path lengths, as needed on an individud badis, to ensure that the SLAMS meet the gppendix D
requirements. Likewise, the Adminigtrator or the Administrator's designee may specify the maximum
path length used a monitoring stations designated as NAM S or PAMS as needed on an individua
basis.

3. [Reserved]
4. Carbon Monoxide (CO)

Open path anayzers may be used to measure CO at SLAMSNAMS sites for middle or
neighborhood scale measurement gpplications. Additiona information on CO monitor Sting criteriamay
be found in reference 12.

4.1 Horizontd and Vertica Placement. Because of the importance of measuring population
exposure to CO concentrations, air should be sampled at average breathing heights. However, practica
factors require that the inlet probe be higher. The required height of the inlet probe for CO monitoring is
therefore 3+%2 meters for a microscae site, which is a compromise between representative bresthing
height and prevention of vandalism. The recommended 1 meter range of heightsis aso acompromise
to some extent. For consstency and comparability, it would be desirable to have dl inlets a exactly the
same height, but practical considerations often prevent this. Some reasonable range must be specified
and 1 meter provides adequate leeway to meet most requirements.

For the middle and neighborhood scale sations, the vertica concentration gradients are not as
great as for the microscale gation. Thisis because the diffusion from roads is greater and the
concentrations would represent larger areas than for the microscale. Therefore, the probe or at least 80
percent of the monitoring path must be located between 3 and 15 meters above ground leve for middle
and neighborhood scae stations. The probe or at least 90 percent of the monitoring path must be at
least 1 meter verticaly or horizontaly away from any supporting structure, walls, parapets, penthouses,
etc., and away from dusty or dirty arees. If the probe or a Sgnificant portion of the monitoring path is
located near the side of a building, then it should be located on the windward side of the building
relative to both the prevailing wind direction during the season of highest concentration potentid and the
location of sources of interest, i.e., roadways.

4.2 Spacing From Obstructions. Buildings and other obstacles may restrict airflow around a
probe or monitoring path. To avoid this interference, the probe or at least 90 percent of the monitoring
path must have unrestricted airflow and be located away from obstacles so that the distance from the
probe or monitoring path is at least twice the height that the obstacle protrudes above the probe or
monitoring path. A probe or monitoring path located near or dong a vertical wall is undesirable because
ar moving dong thewall may be subject to possble remova mechanisms. A probe mugt have
unrestricted airflow in an arc of at least 270 degrees around the inlet probe, or 180 degreesif the probe
ison the 9de of abuilding. This arc mugt include the
predominant wind direction for the season of greatest pollutant concentration potentid. A monitoring
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path must be clear of dl trees, brush, buildings, plumes, dust, or other optica obstructions, including
potentia obstructions that may move due to wind, human activity, growth

of vegetation, etc. Temporary optica obstructions, such asrain, particles, fog, or snow, should be
consdered when siting an open path analyzer. Any of these temporary obstructions that are of sufficient
dengty to obscure the light beam will affect the ability of the open path andlyzer to continuoudy
measure pollutant concentrations.

Specia consideration must be devoted to the use of open path anayzers due to their inherent
potentia sengtivity to certain types of interferences, or optica obstructions. While some of these
potentia interferences are comparable to those to which point monitors are subject, there are additiona
sources of potentid interferences which are dtogether different in character. Trangent, but significant
obscuration of especidly longer measurement paths could be expected to occur as aresult of certain
prevailing meteorologica conditions (e.g., heavy fog, rain, snow) and/or aerosol levelsthat are of a
aufficient dengity to prevent the open path analyzer's light transmisson. If certain compensating
measures are not otherwise implemented at the onset of monitoring (e.g., shorter path lengths, higher
light source intengity), data recovery during periods of greatest primary pollutant potentia could be
compromised. For ingtance, if heavy fog or high
particulate levels are coincident with periods of projected NAAQS-threatening pollutant potentid, the
representativeness of the resulting data record in reflecting maximum pollutant concentrations may be
subgtantidly impaired despite the fact that the Site may otherwise exhibit an acceptable, even
exceedingly high overdl vaid data capture rate.

In seeking EPA agpprovd for incluson of a site usng an open path andyzer into the formad
SLAMSNAMS or PSD network, monitoring agencies must submit an analysis which evauates both
obscuration potentia for a proposed path length for the subject area and the effect this potentid is
projected to have on the representativeness of the data record. This analysis should include one or
more of the following eements, as appropriate for the specific circumaance: climatologica information,
higtorica pollutant and aerasol information, modeing analyss results, and any related specid study
results.

4.3 Spacing From Roadways. Street canyon and traffic corridor stations (microscale) are
intended to provide a measurement of the influence of the immediate source on the pollution exposure
of the population. In order to provide some reasonable consstency and comparability in the air quaity
data from microscae saions, a minimum distance of 2 meters and a maximum distance of 10 meters
from the edge of the nearest traffic lane must be maintained for these CO
monitoring inlet probes. This should give consstency to the data, yet ill dlow flexibility of finding
suitable locations.

Street canyon/corridor (microscale) inlet probes must be located at least 10 meters from an
intersection and preferably at amidblock location. Midblock locations are preferable to intersection
locations because intersections represent a much smaller portion of downtown space
than do the streets between them. Pedestrian exposure is probably also greater in Street
canyor/corridors than at intersections. Also, the practical difficulty of pogitioning sampling inletsis less
a midblock locations than at the intersection. However, the find sting of the monitor must meet the
objectives and intent of gppendix D, sections 2.4, 3, 3.3, and appendix E, section 4.

In determining the minimum separation between a neighborhood scale monitoring station and a
specific line source, the presumption is made that measurements should not be substantidly influenced
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by any one roadway. Computations were made to determine the separation distance, and table 2
provides the required minimum separation distance between roadways and a probe or 90 percent of a
monitoring path. Probes or monitoring paths that are located closer to roads than this criterion dlows
should not be classified as a neighborhood scale, since the measurements from such a station would
closdy represent the middle scale. Therefore, stations not meeting this criterion should be classified as
middle scale.

Table 2--Minimum Separation Distance Between Roadways and Probes or Monitoring Paths for
Monitoring Neighborhood Scale Carbon Monoxide

Roadway average daily treffic, vehicles Minimum separation distance' for probes or
per day 90% of amonitoring path (meters)
#10,000 ..o 10

15,000 ..ovoiieieiicie e 25

20,000 ...coeieeeiiceeeeee e 45

30,000 ...t 80

40,000 ....cveeieee e 115

50,000 ...oovviiiieieiesieeee e 135
# 60,000 ... 150

! Distance from the edge of the nearest tréaffic lane. The distance for intermediate traffic counts
should be interpolated from the table va ues based on the actud traffic count.

4.4 Spacing From Trees and Other Congderations. Since CO is rdlatively nonreactive, the
mgor factor concerning trees is as obstructions to norma wind flow patterns. For middle and
neighborhood scale stations, trees should not be located between the mgjor sources of CO, usualy
vehicles on a heavily traveled road, and the monitor. The probe or at least 90 percent of the monitoring
path must be 10 meters or more from the drip line of trees which are between the probe or the
monitoring path and the road and which extend at least 5 meters above the probe or monitoring path.
For microscale stations, no trees or shrubs should be located between the probe and the roadway.

4.5 Cumulative Interferences on a Monitoring Path. The cumulative length or portion of a
monitoring path that is affected by obstructions, trees, or roadways must not exceed 10 percent of the
totd monitoring path length.

4.6 Maximum Monitoring Path Length. The monitoring path length must not exceed 1 kilometer
for andyzers used for nelghborhood scale monitoring gpplications, or 300 meters for middle scae
monitoring applications. In areas subject to frequent periods of dust, fog, rain, or snow, consideration
should be given to a shortened monitoring path length to minimize loss of monitoring deta due to these
temporary optical obstructions. For certain ambient air monitoring scenarios using open path anayzers,
shorter path lengths may be needed in order to ensure that the monitoring station meets the objectives
and spatid scaes defined for SLAMS in gppendix D. Therefore, the Regionad Administrator or the
Regiond Adminigtrator's desgnee may require
shorter path lengths, as needed on an individual bas's, to ensure that the SLAMS meet the gppendix D
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requirements. Likewise, the Adminigtrator or the Administrator's designee may specify the maximum
path length used a monitoring stations designated as NAM S or PAMS as needed on an individua
basis.

5.-6. [Reserved)]
7. Lead (Pb)

7.1 Verticd Placement. Optima placement of the sampler inlet for Pb monitoring should be at
breething height level. However, practica factors such as prevention of vandaism, security, and safety
precautions must aso be considered when sting a Pb monitor. Given these considerations, the sampler
inlet for microscale Pb monitors must be 2-7 meters above ground level. The lower limit was based on
a compromise between ease of servicing the sampler and the desire to avoid unrepresentative
conditions due to re-entrainment from dusty surfaces. The upper limit represents a compromise
between the desire to have measurements which are most representative of population exposures and a
consideration of the practical factors noted above.

For middle or larger spatia scales, increased diffusion resultsin vertical concentration gradients
which are not as greet asfor the smal scaes. Thus, the required height of the air intake for middle or
larger scalesis 2-15 meters.

7.2 Spacing From Obstructions. The sampler must be located away from obstacles such as
buildings, so that the distance between obstacles and the sampler is at least twice the height that the
obstacle protrudes above the sampler.

A minimum of 2 meters of separation from wals, pargpets, and penthouses is required for
rooftop samplers. No furnace or incinerator flues should be nearby. The height and type of flues and the
type, qudity, and quantity of waste or fud burned determine the separation distances. For example, if
the emissons from the chimney have high lead content and there is a high probability that the plume
would impact on the sampler during most of the sampling period, then other buildings/locationsin the
areathat are free from the described sources should be chosen for the monitoring Site.

There mugt be unrestricted airflow in an arc of at least 270 deg. around the sampler. Since the
intent of the category (8) Site is to measure the maximum concentrations from aroad or point source,
there must be no significant obstruction between aroad or point source and the monitor, even though
other spacing from obstruction criteria are met. The predominant direction for the season with the
greatest pollutant concentration potentiad must be included in the 270 deg. arc.

7.3. Spacing from Roadways. This criteria applies only to those Pb Sites designed to assess
lead concentrations from mobile sources. Numerous studies have shown that ambient Pb levels near
mobile sources are afunction of the traffic volume and are most pronounced at ADT
>30,000 within the first 15 meters on the downwind side of the roadways. Numberous studies have
shown that ambient lead levels near mobile source are afunction of the traffic volume and are most
pronounced at ADT $30,000 within the first 15 meters, on the downwind side of
the roadways. (1, 16-19) Therefore, stations to measure the peak concentration from mobile sources
should be located at the distance most likely to produce the highest concentrations. For the microscae
gtation, the location must be between 5 and 15 meters from the major roadway. For the middle scale
dation, arange of acceptable distances from the mgor roadway is shown in table 4. Thistable dso
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includes separation distances between aroadway and neighborhood or larger scale sations. These
distances are based upon the data of reference 16 which illustrates that lead levels remain fairly constant
after certain horizonta distances from the roadway. As depicted in the above reference, this distance is
afunction of the traffic volume.

Table 3--Separation Distance Between Pb Stations and Roadway's (Edge of Nearest Traffic Lane)

Separation distance between roadways and stations, meters
Roadway average
daily treffic vehicles Microscale Middle Scde Neighborhood urban
per day regiond scale
#10,000 .....ccoevvrenen. 5-15 >15-50 >50
20,000 ......cccevevnee 5-15 > 15-75 >75
$40,000.....cccccevrnee 5-15 >15-100 > 100

! Distances should be interpol ated based on traffic flow.

7.4. Spacing from trees and other considerations. Trees can provide surfaces for deposition or
adsorption of Pb particles and obstruct norma wind flow patterns. For microscae and middle scale
category (@) sites there must not be any tree(s) between the source of the Pb and the sampler. For
neighborhood scale category (b) stes, the sampler should be at least 20 meters from the drip line of
trees. The sampler must, however, be placed at least 10 meters from the drip line of trees which could
be classified as an obgtruction, i.e., the distance between the treg(s) and the sampler is less than the
height that the tree protrudes above the sampler.

8. Particulate Matter (PM,, and PM,, 5)

8.1 Verticd Placement. Although there are limited studies on the PM,, concentration gradients
around roadways or other ground level sources, References 1, 2, 4, 18 and 19 of this gppendix show a
digtinct variaion in the distribution of TSP and Pb levels near roadways, TSP, which is greetly affected
by gravity, has large concentration gradients, both horizontal and vertica, immediately adjacent to
roads. Lead, being predominately sub-micron in size, behaves
more like a gas and exhibits smdler verticad and horizonta gradients than TSP. PM,, being
intermediate in Sze between these two extremes exhibits disperson properties of both gas and
settleable particul ates and does show vertical and horizonta gradients® Similar to monitoring for other
pollutants, optima placement of the sampler inlet for PM,, monitoring should be & breething height
level. However, practicd factors such as prevention of vandaism, security, and safety precautions must
a0 be considered when siting a PM ;o monitor. Given these consderations, the sampler inlet for
microscale PM ;o monitors must be 2-7 meters above ground level. The lower limit was based on a
compromise between ease of sarvicing the sampler and the desire to avoid re-entrainment from dusty
surfaces. The upper limit represents a compromise between the desire to have measurements which are
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most representative of population exposures and a consideration of the practical factors noted above.
Although microscale or middle scale gations are not the preferred spatia scae for PM., 5 Sites, there
are Stuations where such stes are representative of severd locations within an areawhere large
segments of the population may live or work (e.g., central business digtrict of Metropolitan areq). In
these cases, the sampler

inlet for such microscae PM,, 5 stations must also be 2-7 meters above ground leve.

For middle or larger spatia scales, increased diffusion resultsin vertical concentration gradients
that are not as great as for the microscale. Thus, the required height of the air intake for middle or larger
scalesis 2-15 meters.

8.2 Spacing From Obgtructions. If the sampler islocated on aroof or other structure, then
there must be aminimum of 2 meters separation from walls, parapets, penthouses, etc. No furnace or
incineration flues should be nearby. This separation distance from fluesis dependent on the height of the
flues, type of waste or fuel burned, and qudity of the fud (ash content). In the case of emissons from a
chimney resulting from natural gas combustion, as a precautionary measure, the sampler should be
placed at least 5 meters from the chimney.

On the other hand, if fud ail, cod, or solid waste is burned and the stack is sufficiently short so
that the plume could reasonably be expected to impact on the sampler intake a Sgnificant part of the
time, other buildingg/locations in the areathat are free from these types of
sources should be considered for sampling. Trees provide surfaces for particulate desposition and also
regtrict airflow. Therefore, the sampler should be placed at least 20 meters from the dripline and must
be 10 meters from the dripline when the tree(s) acts as an obstruction.

The sampler must dso be located away from obstacles such as buildings, so that the distance
between obstacles and the sampler is at least twice the height that the obstacle protrudes above the
sampler except for street canyon sites. Sampling stations that are located closer to obstacles than this
criterion alows should not be dassfied as neighborhood, urban, or regiond scde, ance the
measurements from such a station would closely represent middle scale stations. Therefore, stations not
mesting the criterion should be classfied as middle scde.

There must be unrestricted airflow in an arc of at least 270 deg. around the sampler except for
dreet canyon Stes. Since the intent of the category (a) Ste isto measure the maximum concentrations
from aroad or point source, there must be no significant obstruction between a
road or point source and the monitor, even though other spacing from obstruction criteriaare met. The
predominant direction for the season with the grestest pollutant concentration potential must be included
inthe 270 deg. arc.

8.3 Spacing From Roads. Since emissions associated with the operation of motor vehicles
contribute to urban area particulate matter ambient levels, spacing from roadway criteria are necessary
for ensuring nationd consstency in PM sampler Sting.

The intent isto locate category (8) NAMS sites in areas of highest concentrations whether it be
from mobile or multiple stationary sources. If the arealis primarily affected by mobile sources and the
maximum concentration are(s) is judged to be atraffic corridor or street canyon location, then the
monitors should be located near roadways with the highest traffic volume and a separation distances
most likely to produce the highest concentrations. For the microscae traffic corridor station, the
location must be between 5 and 15 meters from the mgjor roadway. For the microscae street canyon
site the location must be between 2 and 10 meters from the roadway. For the middle scale gation, a
range of acceptable distances from the roadway is shown in Figure 2. Thisfigure dso includes
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separation distances between aroadway and neighborhood or larger scae stations by default. Any
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dation, 2 to 15 meters high, and further back than the middle scale requirements will generdly be
neighborhood, urban or regional scae. For example,

according to Figure 2, if aPM sampler is primarily influenced by roadway emissons and that sampler is
st back 10 meters from a 30,000 ADT road, the station should be classified asamicro scae, if the
sampler height is between 2 and 7 meters. If the sampler height is between 7 and 15 meters, the station
should be classfied as middle scale. If the sample is 20 meters from the same road, it will be classified
asmiddle scde; if 40 meters, neighborhood scale; and if 110

meters, an urban scae.

It isimportant to note that the separation distances shown in Figure 2 are measured from the
edge of the nearest traffic lane of the roadway presumed to have the most influence on the Site. In
generd, this presumption is an overamplification of the usua urban settings which normaly have severd
dreets that impact agiven Ste. The effects of surrounding streets, wind speed, wind direction and
topography should be considered dong with Figure 2 before afina decison is made on the most
gopropriate spatia scae assgned to the sampling station.

8.4 Other Considerations. For those areas that are primarily influenced by stationary source
emissions as opposed to roadway emissions, guidance in locating these areas may be found in the
guideline document Optimum Network Design and Site Exposure Criteriafor
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Particulate Matter. 2°
Stations should not be located in an unpaved area unless there is vegetative ground cover year
round, so that the impact of wind blown dusts will be kept to a minimum.

9. Probe Materid and Pollutant Sample Residence Time

For the reactive gases, SO,, NO,, and O;, specid probe material must be used for point
andyzers. Studies 2>2* have been conducted to determine the suitability of materials such as
polypropylene, polyethylene, polyvinyl chloride, Tygon, aluminum, brass, stainless sted, copper, Pyrex
glass and Teflon for use asintake sampling lines. Of the above materids, only Pyrex glass and Teflon
have been found to be acceptable for use as intake sampling lines for dl the reactive gaseous pollutants.
Furthermore, the EPA? has specified borosilicate glass or FEP Teflon as the only acceptable probe
materids for ddivering test atmospheres in the determination of reference or equivaent methods.
Therefore, borosilicate glass, FEP Teflon, or their equivaent must be
used for existing and new NAMS or SLAMS.

For VOC monitoring at those SLAMS designated as PAMS, FEP teflon is unacceptable as the
probe materia because of VOC adsorption and desorption reactions on the FEP teflon. Borosilicate
glass, stainless sted, or its equivaent are the acceptable probe materials for VOC and carbonyl
sampling. Care must be taken to ensure that the sample residence time is 20 seconds or less.

No matter how nonreective the sampling probe materid isinitidly, after a period of use reective
particulate matter is deposited on the probe walls. Therefore, the time it takes the gas to transfer from
the probe inlet to the sampling device isdso critical. Ozone in the presence of NO will show sgnificant
losses even in the most inert probe materia when the residence time exceeds 20 seconds.?® Other
studies 22 indicate that a 10-second or less residence time is easily achievable. Therefore, sampling
probes for reactive gas monitorsat SLAMS or NAMS must have a sample residence time less than 20
seconds.

10. Photochemica Assessment Monitoring Stations (PAMYS)

10.1 Horizontdl and Vertical Placement. The probe or at least 80 percent of the monitoring
path must be located 3 to 15 meters above ground level. This range provides a practica compromise
for finding suitable stes for the multipollutant PAMS. The probe or at least 90 percent of the monitoring
path must be a least 1 meter verticaly or horizontaly away from any supporting structure, walls,
parapets, penthouses, etc., and away from dusty or dirty aress.

10.2 Spacing From Obstructions. The probe or at least 90 percent of the monitoring path must
be located away from obstacles and buildings such that the distance between the obstacles and the
probe or the monitoring path is at least twice the height that the obstacle protrudes above the probe or
monitoring path. There must be unrestricted airflow in an arc of a least 270 deg. around the probe inlet.
Additiondly, the predominant wind direction for the period of grestest pollutant concentration (as
described for each Sitein section 4.2 of gppendix D) must be included in the 270 deg. arc. If the probe
islocated on the side of the building, 180 deg. clearanceis required. A monitoring path must be clear of
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al trees, brush, buildings, plumes, dug, or other

optica obstructions, including potentia obgtructions that may move due to wind, human activity, growth
of vegetation, etc. Temporary optica obstructions, such asrain, particles, fog, or snow, should be
consdered when siting an open path analyzer. Any of these temporary obstructions that are of sufficient
dengty to obscure the light beam will affect the ability of the open path andlyzer to continuoudy
measure pollutant concentrations.

Specia consideration must be devoted to the use of open path anayzers due to their inherent
potentia sengtivity to certain types of interferences, or optica obstructions. While some of these
potentia interferences are comparable to those to which point monitors are subject, there are additiona
sources of potentid interferences which are dtogether different in character. Trangent, but significant
obscuration of especidly longer measurement paths could be expected to occur as aresult of certain
prevailing meteorologica conditions (e.g., heavy fog, rain, snow) and/or aerosol levelsthat are of a
aufficient dengity to prevent the open path analyzer's light transmisson. If certain compensating
measures are not otherwise implemented at the onset of monitoring (e.g., shorter path lengths, higher
light source intengity), data recovery during periods of greatest primary pollutant potentia could be
compromised. For ingtance, if heavy fog or high particulate levels are coincident with periods of
projected NAAQS-threatening pollutant potentid, the representativeness of the resulting data record in
reflecting maximum pollutant concentrations may be substantialy impaired despite the fact thet the Site
may otherwise exhibit an acceptable, even exceedingly high overdl vaid data capture rate.

In seeking EPA approva for incluson of a Site using an open path andyzer into the forma
SLAMSNAMS or PSD network, monitoring agencies must submit an analysis which evauates both
obscuration potentia for a proposed path length for the subject area and the effect this potentid is
projected to have on the representativeness of the data record. This analysis should include one or
more of the following dements, as gppropriate for the specific circumstance: climatologica information,
higtorica pollutant and aerosol information, modding analyss results, and any related specid study
results.

10.3 Spacing From Roadways. It isimportant in the probe and monitoring path Siting process
to minimize dedtructive interferences from sources of NO since NO reedily reactswith O,. Table 4
below provides the required minimum separation distances between roadways and PAMS (excluding
upper air measuring stations):

Table 4--Separation Distance Between PAM S and Roadways [Edge of Nearest Traffic Lane]

Roadway average daily traffic, vehiclesper day | Minimum separation distance between roadways
and gationsin meters'
< 10,000 ..oviieieecee e >10
15,000 ....oooveieieeee e 20
20,000 ...oviieieee e 30
40,000 ..o s 50
70,000 ..o 100
> 110,000 .....oooeereireieeee e 250
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! Distance from the edge of the nearest traffic lane. The distance for intermediate traffic counts should
be interpolated from the table based on the actud traffic flow.

10.4 Spacing From Trees. Trees can provide surfaces for adsorption and/or reactions to occur
and can obstruct norma wind flow patterns. To minimize these effects & PAMS, the probe or at least
90 percent of the monitoring path should be placed at least 20 meters from the drip line
of trees. Since the scavenging effect of treesis greater for O than for the other criteria pollutants,
strong consideration of this effect must be given in locating the PAM'S probe or monitoring path to
avoid this problem. Therefore, the probe or at least 90 percent of the monitoring path must be at least
10 meters from the drip line of trees.

11. Waiver Provisons

It is believed that most sampling probes or monitors can be located so that they meet the
requirements of this appendix. New gtations with rare exceptions, can be located within the limits of this
gppendix. However, some exigting stations may not meet these requirements and yet il produce useful
data for some purposes. EPA will consider awritten request from the State Agency to waive one or
more Sting criteriafor some monitoring stations providing that the State can adequately demondrate the
need (purpose) for monitoring or establishing a monitoring station &t that location. For establishing a
new dation. awaiver may be granted only if both of the following criteria are met:

The gite can be demondtrated to be as representative of the monitoring area asit would be if the
gting criteriawere being met.

The monitor or probe cannot reasonably be located so as to meet the Siting criteria because of
physica congraints (e.g., inability to locate the required type of station the necessary distance from
roadway's or obstructions).

However, for an existing station, awaiver may be granted if either of the above criteria are met.

Cost benefits, historical trends, and other factors may be used to add support to the above,
however, they in themselves, will not be acceptable reasons for granting awaiver. Written requests for
waivers must be submitted to the Regiond Administrator. For those SLAMS dso
designated as NAMS, the request will be forwarded to the Administrator. For those SLAMS aso
designated as NAMS or PAMS, the request will be forwarded to the Administrator.

12. Summary

Table 5 presents a summary of the generd requirements for probe and monitoring path siting
criteriawith respect to distances and heights. It is gpparent from table 5 that different eevation
distances above the ground are shown for the various pollutants. The discussion in the text for each of
the pollutants described reasons for evating the monitor, probe, or monitoring path. The differencesin
the specified range of heights are based on the vertica concentration gradients. For CO, the gradients
in the vertica direction are very large for the microscale, so a smdl range of heights has been used. The
upper limit of 15 meters was specified for consstency between pollutants and to dlow the use of a
single manifold or monitoring path for monitoring more than one pollutant.
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Table 5--Summary of Probe and Monitoring Path Siting Criteria

Pollutant Scae (maximum Height from Horizontal and Distance from Distance from
monitoring path ground to vertical treesto probe roadways to
length, meters) probe or 80% distance from or 90% of probe or

of monitoring supporting monitoring monitoring
path® structures® to path® (meters) path® (meters)
probe or 90% of
monitoring
path® (meters)
SO, CPEF e Middle (300m) 315 s > s >10 e N/A
Neighborhood
Urban, and
Regiona (1km)
COPEC .o Micro middle 3+0.5:3-15....... > 1 s >10 e 2-10; seetable 2
(300m) for middle and
Neighborhood neighborhood
(2km) scales
O, CPE e Middle (300m) 315 . S 1o >10 e, Seetable 1 for
Neighborhood, dl scdes
Urban, and
Regional (1km)

Ozone precursors Neighborhood 315 . S 1o >10 e, Seetable 4 for

(for PAMYS) and Urban (1km) al scales

CDE
Middle (300m) 315 S >10 e, Seetable 1 for

NO, CPE e Neighborhood al scales

And Urban

(2km) 2-7 (micro); > 2 (al scales, >10 (al 5-15 (micro); see

Pb COERR s Micro: Middle, 2-15 (all other horizontal scales)............. table 3 for all

Neighborhood, scales) distance only) other scales

Urban and

Regiona 2-7 (micro); > 2 (al scales, 2-10 (micro); see
PM-10 Micro: Middle, 2-15 (all other horizontal >10 (al Figure 2 for all
COEFH e Neighborhood, scales) distance only) scales)............. other scales

Urban, and

Regiona

N/A--Not applicable.

A Monitoring path for open path analyzersis applicable only to middle or neighborhood scale CO monitoring and all
applicable scales for monitoring SO,,0,, O, precursors, and NO,.
8 When probe is located on arooftop, this separation distanceis in reference to walls, parapets, or penthouses

located on roof.

¢ Should be >20 meters from the dripline of tree(s) and must be 10 meters from the dripline when the treg(s) act as an

obstruction.

® Distance from sampler, probe, or 90% of monitoring path to obstacle, such as a building, must be at |east twice the
height the obstacle protrudes above the sampler, probe, or monitoring path. Sites not meeting this criterion may be

classified as middle scale (see text).
E Must have unrestricted airflow 270 deg. around the probe or sampler; 180 deg. if the probeis on the side of a

building.

F The probe, sampler, or monitoring path should be away from minor sources, such as furnace or incineration flues.
The separation distance is dependent on the height of the minor source's emission point (such as aflue), the type of
fuel or waste burned, and the quality of the fuel (sulfur, ash, or lead content). This criterion is designed to avoid
undue influences from minor sources.
¢ For microscale CO monitoring sites, the probe must be >10 meters from a street intersection and preferably at a

midblock location.
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" For collocated Pb and PM-10 samplers, a 2-4 meter separation distance between collocated samplers must be met.

13. References

1. Bryan, R.J., R.J. Gordon, and H. Menck. Comparison of High Volume Air Filter Samples at
Varying Digtances from Los Angeles Freeway. University of Southern Cdifornia, School of Medicine,
Los Angdes, CA. (Presented at 66th Annua Meeting of Air Pollution Control Association. Chicago,
IL., June 24-28, 1973. APCA 73-158.)

2. Teer, E.H. Atmospheric Lead Concentration Above an Urban Street. Master of Science
Thesis, Washington University, &. Louis, MO. January 1971.

3. Bradway, R.M., F.A. Record, and W.E. Belanger. Monitoring and Modeling of
Resuspended Roadway Dust Near Urban Arterids. GCA Technology Divison, Bedford, MA.
(Presented at 1978 Annua Mesting of
Trangportation Research Board, Washington, DC. January 1978.)

4. Pece, T.G., W.P. Fress, and E.M. Afify. Quantification of Relationship Between Monitor
Height and Measured Particulate Levelsin Seven U.S. Urban Areas. U.S. Environmenta Protection
Agency, Research Triangle Park, NC. (Presented at 70th Annua Meeting of Air Pollution Control
Association, Toronto, Canada, June 20-24, 1977. APCA 77-13.4.)

5. Harrison, P.R. Condderations for Siting Air Quaity Monitorsin Urban Aress. City of
Chicago, Department of Environmenta Control, Chicago, IL. (Presented at 66th Annua Mesting of Air
Pollution Control Association, Chicago, IL., June 24-28, 1973. APCA 73-161.)

6. Study of Suspended Particulate Measurements at Varying Heights Above Ground. Texas
State Department of Health, Air Control Section, Austin, TX. 1970. p.7.

7. Rodes, C.E. and G.F. Evans. Summary of LACS Integrated Pollutant Data. In: Los Angeles
Catdyst Study Symposum. U.S. Environmenta Protection Agency, Research Triangle Park, NC. EPA
Publication No. EPA-600/4-77-034. June 1977.

8. Lynn, D.A. et. d. National Assessment of the Urban Particulate Problem: Volume 1,
National Assessment. GCA Technology Divison, Bedford, MA. U.S. Environmenta Protection
Agency, Research Triangle Park, NC. EPA Publication No. EPA-450/3-75-024. June 1976.

9. Pace, T.G. Impact of Vehicle-Rdated Particulates on TSP Concentrations and Rationale for
Siting Hi-Volsin the Vicinity of Roadways. OAQPS, U.S. Environmenta Protection Agency, Research
Triangle Park, NC. April 1978.

10. Ludwig, F.L., JH. Kedoha, and E. Shdar. Sdlecting Sites for Monitoring Totd Suspended
Particulates. Stanford Research Ingtitute, Menlo Park, CA. Prepared for U.S. Environmental
Protection Agency, Research Triangle Park, NC. EPA Publication No. EPA-450/3-77-018. June
1977, revised December 1977.

11. Ball, R.J. and G.E. Anderson. Optimum Site Exposure Criteriafor SO, Monitoring. The
Center for the Environment and Man, Inc., Hartford, CT. Prepared for U.S. Environmental Protection
Agency, Research Triangle Park, NC. EPA Publication No. EPA-450/3-77-013. April
1977.

12. Ludwig, F.L. and JH.S. Kealoha Sdlecting Sitesfor Carbon Monoxide Monitoring.
Stanford Research Ingtitute, Menlo Park, CA. Prepared for U.S. Environmenta Protection Agency,
Research Park, NC. EPA Publication No. EPA-450/3-75-077. September 1975.

13. Ludwig, F.L. and E. Shelar. Site Sdection for the Monitoring of Photochemica Air
Pollutants. Stanford Research Ingtitute, Menlo Park, CA. Prepared for U.S. Environmental Protection
Agency, Research Triangle Park, NC. EPA Publication No. EPA-450/3-78-013. April 1978.

14. Lead Andlyss for Kansas City and Cincinnati, PEDCo Environmentd, Inc., Cincinnati,

OH. Prepared for U.S. Environmenta Protection Agency, Research Triangle Park, NC. EPA Contract

40 CFR 58 Appendices 107 Working Copy



No. 66-02-2515, June 1977.

15. Barltrap, D. and C. D. Strelow. Westway Nursery Testing Project. Report to the Greater
London Council. August 1976.

16. Daines, R. H., H. Moto, and D. M. Chilko. Atmospheric Lead: Its Relationship to Traffic
Volume and Proximity to Highways. Environ. Sci. and Technal., 4:318, 1970.

17. Johnson, D. E., et d. Epidemiologic Study of the Effects of Automobile Traffic on Blood
Lead Levels, Southwest Research Ingtitute, Houston, TX. Prepared for U.S. Environmenta Protection
Agency, Research Triangle Park, NC. EPA-600/1-78-055, August 1978.

18. Air Qudlity Criteriafor Lead. Office of Research and Development, U.S. Environmenta
Protection Agency, Washington, DC EPA-600/8-83-028 aF-dF, 1986, and supplements
EPA-600/8-89/049F, August 1990. (NTIS document numbers PB87-142378 and PB91-138420.)

19. Lyman, D. R. The Atmaospheric Diffusion of Carbon Monoxide and Lead from an
Expressway, Ph.D. Dissertation, University of Cincinnati, Cincinnati, OH. 1972.

20. Wechter, S.G. Preparation of Stable Pollutant Gas Standards Using Treated Aluminum
Cylinders. ASTM STP. 598:40-54, 1976.

21. Wohlers, H.C., H. Newstein and D. Daunis. Carbon Monoxide and Sulfur Dioxide
Adsorption On and Description From Glass, Plagtic and Metd Tubings. J. Air Poll. Con. Assoc.
17:753, 1976.

22. Elfers, L.A. Fidd Operating Guide for Automated Air Monitoring Equipment. U.S. NTIS.
p. 202, 249, 1971.

23. Hughes, E.E. Development of Standard Reference Materid for Air Quality Measurement.
ISA Transactions, 14:281-291, 1975.

24. Altshuller, A.D. and A.G. Wartburg. The Interaction of Ozone with Plagtic and Metdlic
Materiadsin a Dynamic Flow System. Intern. Jour. Air and Water Poll., 4:70-78, 1961.

25. CFR Title 40 part 53.22, July 1976.

26. Butcher, S.S. and R.E. Ruff. Effect of Inlet Resdence Time on Andysis of Atmospheric
Nitrogen Oxides and Ozone, Ana. Chem., 43:1890, 1971.

27. Sowik, A.A. and E.B. Sansone. Diffuson Losses of Sulfur Dioxide in Sampling Manifolds.
J. Air. Poll. Con. Assoc., 24:245, 1974.

28. Yamada, V.M. and R.J. Charlson. Proper Sizing of the Sampling Inlet Line for a
Continuous Air Monitoring Station. Environ. Sci. and Technol., 3:483, 1969.

29. Koch, R.C. and H.E. Rector. Optimum Network Design and Site Exposure Criteriafor
Particulate Matter, GEOMET Technologies, Inc., Rockville, MD. Prepared for U.S. Environmental
Protection Agency, Research Triangle Park, NC. EPA Contract No. 68-02-3584. EPA
450/4-87-009. May 1987.

30. Burton, R.M. and J.C. Suggs. Philadel phia Roadway Study. Environmental Monitoring
Systems Laboratory, U.S. Environmenta Protection Agency, Research Triangle Park, N.C.
EPA-600/4-84-070 September 1984.

31. Technical Assstance Document For Sampling and Analysis of Ozone Precursors.
Atmospheric Research and Exposure Assessment Laboratory, U.S. Environmental Protection Agency,
Research Triangle Park, NC 27711. EPA 600/8-91-215. October 1991.

32. Quality Assurance Handbook for Air Pollution Measurement Systems: Volume IV.
Meteorological Measurements. Atmospheric Research and Exposure Assessment Laboratory, U.S.
Environmental Protection Agency, Research Triangle Park, NC 27711. EPA 600/4-90-0003.
August 1989.

33. On-Site Meteorologica Program Guidance for Regulatory Modeling Applications. Office
of Air Qudity Planning and Standards, U.S. Environmenta Protection Agency, Research Triangle Park,
NC 27711. EPA 450/4-87-013. June 1987.

40 CFR 58 Appendices 108 Working Copy



[44 FR 27571, May 10, 1979; 44 FR 72592, Dec. 14, 1979, as amended at 46 FR 44170, Sept. 3,
1981; 51 FR 9598, Mar. 19, 1986; 52 FR 24744--24748, July 1, 1987; 52 FR 27286, July 20,
1987, 58 FR 8474, 8475, Feb. 12, 1993; 60 FR 52324, Oct. 6, 1995; 62 FR 38854, July 18, 1997,
64 FR 3036, Jan. 20, 1999]

40 CFR 58 Appendices 109 Working Copy



Appendix F to Part 58--Annua SLAMS Air Quality Information

1. Generd

2. Required Information

2.1 Sulfur Dioxide (SO,)

2.1.1 Site and Monitoring Information
2.1.2 Annud Summary Statigtics

2.2 Total Suspended Particulates (TSP)
2.2.1 Site and Monitoring Information
2.2.2 Annud Summary Statigics

2.2.3 Episode and Other Unscheduled Sampling Data
2.3 Carbon Monoxide (CO)

2.3.1 Site and Monitoring Information
2.3.2 Annud Summary Statigics

2.4 Nitrogen Dioxide (NO,)

2.4.1 Site and Monitoring Information
2.4.2 Annud Summary Statigtics

2.5 0zong(Oy)

2.5.1 Site and Monitoring Information
2.5.2 Annud Summary Statigics

2.6 Lead (Pb)

2.6.1 Site and Monitoring Information
2.6.2 Annud Summary Statigtics

2.7 Particulate Matter (PM ()

2.7.1 Site and Monitoring Information
2.7.2 Annud Summary Statigics

2.7.3 Annud Summary Statigtics

2.7.4 Episode and Other Unscheduled Sampling Data

1. Generd

This appendix describes information to be compiled and submitted annually to EPA for each
ambient monitoring station in the SLAMS Network in accordance with § 58.26. The annua summary
datistics that are described in section 2 below shal be congtrued as only the minimum
necessary dtatistics needed by EPA to overview nationd air quality status. They will be used by EPA to
convey informéation to avariety of interested parties including environmenta groups, Federd agencies,
the Congress, and private citizens upon request. Asthe need arises, EPA may
issue modifications to these minimum requirements to reflect changesin EPA policy concerning the
National Ambient Air Quality Standards (NAAQS).

Asindicated in § 58.26(c), the contents of the SLAMS annud report shal be certified by the
senior ar pollution control officer in the State to be accurate to the best of his knowledge. In addition,
the manner in which the data were collected must be certified to have conformed to the applicable
quaity assurance, ar monitoring methodology, and probe Sting criteriagiven in gppendices A, C, and E
to thispart. A certified statement to this effect must be included with
the annua report. As required by § 58.26(a), the report must be submitted by July 1 of each year for
data collected during the period January 1 to December 31 of the previous year.

EPA recognizes that mogt air pollution control agencies routingly publish ar qudity Satigticd
summaries and interpretive reports. EPA encourages State and local agencies to continue publication of
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such reports and recommends that they be expanded, where gppropriate, to include analysis of air
quality trends, population exposure, and pollutant distributions. At their discretion, State and local
agencies may wish to integrate the SLAMS report into routine agency publications.

2. Required Information

This paragraph describes air qudity monitoring information and summary statistics which must
be included in the SLAM S annud report. The required information isitemized below by pollutant.
Throughout this gppendix, the time of occurrence refers to the ending hour. For example, the ending
hour of an 8-hour CO average from 12:01 am. to 8:00 am. would be 8:00 am.

For the purposes of range assgnments the following rounding convention will be used. The air
quality concentration should be rounded to the number of significant digits used in specifying the
concentration intervals. The digit to the right of the last Sgnificant digit
determines the rounding process. If this digit is greater than or equd to 5, the last Significant digit is
rounded up. The insignificant digits are truncated. For example, 100.5 ug/m? rounds to 101 ug/

m? and 0.1245 ppm rounds to 0.12 ppm.

2.1 Sulfur Dioxide (SO,)

2.1.1 Site and Monitoring Information. City name (when gpplicable), county name and street
address of dte location. AIRS-AQS site code. AIRS-AQS monitoring method code. Number of
hourly observations. (1) Number of daily observations. (2)

2.1.2 Annud Summary Statistics. Annud arithmetic mean (ppm). Highest and second highest
24-hour averages (3) (ppm) and dates of occurrence. Highest and second highest 3-hour averages (1,
3) (ppm) and dates and times (1) (ending hour) of occurrence. Number of exceedances of the 24-hour
primary NAAQS. (3) Number of exceedances of the 3-hour secondary NAAQS. (3) Number of
24-hour average concentrations (4) in ranges.

0.00 t0 0.04 (PPM)..veveereererrieierienes cveerreeneereeneens
0.05t0 0.08......ooeeeieriesiece i eereeeeeeeeeas
0.0910 0.12.....ooiieieeieeeereese s e
0.13t0 0.16...c.ciieeeriese s eereeeeeeeeneas

2.2 Total Suspended Particulates (TSP)

2.2.1 Site and Monitoring Information. City name (when applicable), county name and street
address of gite location. AIRS-AQS site code. Number of daily observations.

2.2.2 Annud Summary Statistics. Annua arithmetic mean (ug/n’) as specified in gppendix K of
part 50. Daily TSP vaues exceeding the leve of the 24-hour PM;, NAAQS and dates of occurrence.
If more than 10 occurrences, list only the 10 highest daily vaues. Sampling schedule used such as once
every six days, once every three days, etc. Number of additional sampling days beyond sampling
schedule used. Number of 24-hour average concentrations in ranges.
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2.2.3 Episode and Other Unscheduled Sampling Data. List episode measurements, other
unscheduled sampling data, and dates of occurrence. List the regularly scheduled sample measurements
and date of occurrence that preceded the episode or unscheduled measurement.

2.3 Carbon Monoxide (CO)

2.3.1 Site and Monitoring Information. City name (when gpplicable), county name and street
address of dte location. AIRS-AQS site code. AIRS-AQS monitoring method code. Number of
hourly observations.

2.3.2 Annud Summary Statistics. Highest and second highest 1-hour vaues (ppm) and date
and time of occurrence. Highest and second highest 8-hour averages (3) (ppm) and date and time of
occurrence (ending hour). Number of exceedances of the 1-hour primary NAAQS. Number of
exceedances of the 8-hour average primary NAAQS. (3) Number of 8-hour average
concentrations (4) in ranges.

(00 (o 1 A oo 1)
510 8 (PPM)..ceiiiirieienierierie e eeeee e

2.4 Nitrogen Dioxide (NO,)

2.4.1 Site and Monitoring Information. City name (when gpplicable), county name, and street
address of dite location. AIRS-AQS site code. AIRS-AQS monitoring method code. Number of
hourly observations. (1) Number of daily observations. (2)

2.4.2 Annud Summary Statistics. Annud arithmetic mean (ppm). Highest and second highest
hourly averages (3) (ppm) and their dates and time of occurrence. Highest and second highest 24-hour
averages (2) and their date of occurrence (ppm). Number of hourly average concentrations in ranges.

@
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2.5 0zone (O,)

2.5.1 Site and Monitoring Information. City name (when applicable), county name and street
address of gite location. AIRS-AQS site code. AIRS-AQS monitoring method code. Number of
hourly observations.

2.5.2 Annuad Summary Statistics. Four highest daily maximum hour vaues (ppm) and their
dates and time of occurrence. Number of exceedances of the daily maximum 1-hour primary NAAQS.
Number of daily maximum hour concentrations in ranges.

(OB (0T 07 X (7] 1 ) PR
0510 .08 e
0910 .12 e e
ABH0 16 e
710 .20, e

2510 .28 e e
Greater than .28......occeeeeeeeeeeeeeeees e,

2.6 Lead (Pb).

2.6.1 Site and Monitoring Information. City name (when applicable), county name, and street
address of stelocation, AIRS-AQS site code. AIRS-AQS monitoring method code. Sampling interva
of submitted data, e.g., twenty-four hour or quarterly composites.

2.6.2 Annud Summary Statigtics. The four quarterly arithmetic averages given to two decimd
places for the year together with the number of twenty-four hour samplesincluded in the average, asin
the following format:
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aithmetic

Quarter Number of 24-hour  average

samples (ugm?)
Jan.-March.....ccccevcies s
APHT-JUNE....cciciiiviiet e avreeeaens
JUIY-SEPL...ciiiiiiiis e e
OCL-DEC....oiiviiiiiiies v e

2.7 Particulate Matter (PM )

2.7.1 Site and Monitoring Information. City name (when applicable), county name, and Street
address of ste location. AIRS-AQS site code. Number of daily observations.

2.7.2 Annud Summary Satistics. Annua arithmetic mean (ug/n) as specified in gppendix K of
part 50. All daily PM,, vaues above the level of the 24-hour PM,;, NAAQS and dates of occurrence.
Sampling schedule used such as once every six days, once every three days, etc. Number of additiona
sampling days beyond sampling schedule used. Number of 24-hour average concentrations in ranges.

010 25 (UGNt eeveveaeseeenesns

2610 50.. .. i s
LY I (0 1S T
7610 100.... .o ceieeee e eeer e eee s
0 (0 1 22 T
126 10 150...... i ee reeeee e
S I (0 1 £ T
17610 200...... .o ceeceieee e ee creeeee e
Greater than 200...........cooevveeivieiies ceeeeeeee e

2.7.3 Annud Summary Statistics. Annua arithmetic mean (ug/n?’) as specified in 40 CFR part
50, appendix N. All daily PM-fine vaues above the level of the 24-hour PM-fine NAAQS and dates
of occurrence. Sampling schedule used such as once every 6 days, everyday,
etc. Number of 24-hour average concentrations in ranges.

010 15 (UYNMP)..eerreeerereer e

3 (0 1O OO O
3 I (o 1O T
BLIO 70t eeeeeree e
4 (0 1O
L0 1 (0 01 O SRRSO
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2.7.4 Episode and Other Unscheduled Sampling Data. List episode measurements, other
unscheduled sampling data, and dates of occurrence. List the regularly scheduled sample measurements
and date of occurrence that preceded the episode or unscheduled measurement.

Footnotes

1. Continuous methods only.

2. Manud or intermittent methods only.

3. Based on nonoverlapping values computed according to procedures described in reference
(1) or onindividud intermittent measurements.

4. Based on overlapping running averages for continuous measurements as described in
reference (1) or on individua measurement for intermittent methods.

Reference

1. "Guiddinesfor the Interpretation of Air Quality Standards' U.S. Environmenta Protection
Agency, Office of Air Quality Planning and Standards, Research Triangle Park, NC 27711. OAQPS
No. 1.2-008, February, 1977.
[44 FR 27571, May 10, 1979, as amended at 46 FR 44171, Sept. 3, 1981; 51 FR 9600, Mar. 19,

1986: 52 FR 24748, 24749, July 1, 1987; 59 FR 41628, Aug. 12, 1994; 62 FR 38854, July 18,
1997]
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Appendix G to Part 58--Uniform Air Quality Index and Dally Reporting
Generd Reguirements

1. What isthe AQI?
2. Why report the AQI?
3. Must | report the AQI?
4. What goesinto my AQI report?
5. Ismy AQI report for my MSA only?
6. How do | get my AQI report to the public?
7. How often must | report the AQI?
8. May | make exceptions to these reporting requirements?
Cdculation
9. How doesthe AQI rate to air pollution levels?
10. Where do | get the pollutant concentrations to caculate the AQI?
11. Do | haveto forecast the AQI?
12. How do | caculate the AQI?
Background and Reference Materias
13. What additiond information should | know?

Generd Reguirements
1. What Isthe AQI?

The AQI isatool that smplifies reporting ar quality to the genera public. The AQI
incorporates into a single index concentrations of 5 criteria pollutants: ozone (O5), particulate matter
(PM), carbon monoxide (CO), sulfur dioxide (SO,), and nitrogen dioxide (NO,). The scde of the
index is divided into genera categories that are associated with hedlth messages.

2. Why Report the AQI?

The AQI offers various advantages:
a Itissmpleto create and understand.
b. It conveys the hedth implications of ar qudity.
c. It promotes uniform use throughout the country.

3. Must | Report the AQI?

Y ou must report the AQI daily if yoursis ametropolitan Satistical area (MSA) with a
population over 350,000.

4. What Goes Into My AQI Report?

i. Your AQI report must contain the following:

a Thereporting area(s) (the MSA or subdivison of the MSA).

b. The reporting period (the day for which the AQI is reported).
c. The criticd pollutant (the pollutant with the highest index vaue).
d. The AQI (the highest index vaue).
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e. The category descriptor and index va ue associated with the AQI and, if you choose to
report in a color format, the associated color. Use only the following descriptors and colors for the six
AQI categories:.

Table 1.--AQI Categories

For thisAQI Use this descriptor And this color *
0toS0............ott. “Good” .. Green.
51t0100................ “Moderate” . ................. Ydlow.
101t0150............... “Unhedthy for Sengtive Groups’. Orange.
151t0200............... “Unhedthy” ................. Red.
201t0300............... “Veay Unhedthy” ............. Purple.
30landabove............ “Hazardous’ ................. Maroon.*

! Spedific colors can be found in the most recent reporting guidance (Guideline for Public Reporting of
Dally Air Qudity--Air Quadity Index (AQI)).

f. The pollutant specific sengitive groups for any reported index vaue greater than 100. Use the
following sengtive groups for each pollutant:

When this pollutant has an
index value above 100 * * *  Report these sengitive groups * * *

OZONE......ooieeeeieeriee, Children and people with asthma are the groups most at risk.

PM g People with respiratory or heart disease, the elderly and children are
the groups mogt at risk.

PM [0 eeeeenieeieseeseenieeeeneens People with respiratory disease are the group most at risk.

CO.reee e People with heart disease are the group most at risk.

SO, People with asthma are the group most &t risk.

N[ @ R Children and people with respiratory disease are the groups most at
rsk.

ii. When gppropriate, your AQI report may aso contain the following:

a Appropriate hedlth and cautionary statements.

b. The name and index vaue for other pollutants, particularly those with an index vaue greater
than 100.

c. Theindex values for sub-areas of your MSA.

d. Causes for unusud AQI vaues.

e. Actud pollutant concentrations.

5.1sMy AQI Report for My MSA Only?

Generdly, your AQI report gppliesto your MSA only. However, if asgnificant air qudity
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problem exigts (AQI greater than 100) in areas significantly impacted by your MSA but not in it (for
example, O; concentrations are often highest downwind and outside an urban area), you should identify
these areas and report the AQI for these areas as well.

6. How Do | Get My AQI Report to the Public?

Y ou must furnish the daily report to the gppropriate news media (radio, televison, and
newspapers). Y ou must make the daily report publicly available at one or more places of public access,
or by any other means, including a recorded phone message, a public Internet Site, or facamile
transmisson. When the AQI vaueis greater than 100, it is particularly critical that the reporting to the
various news media be as extengve as possble. At aminimum, it should include natification to the
media with the largest market coverages for the areain question.

7. How Often Must | Report the AQI?

Y ou must report the AQI at least 5 days per week. Exceptions to this requirement arein
section 8 of this gppendix.

8. May | Make Exceptions to These Reporting Requirements?

i. If theindex vdue for a particular pollutant remains below 50 for a season or year, then you
may exclude the pollutant from your caculation of the AQI in section 12.

ii. If dl index values remain below 50 for a year, then you may report the AQI at your
discretion. In subsequent years, if pollutant levels rise to where the AQI would be above 50, then the
AQI must be reported as required in sections 3, 4, 6, and 7 of this gppendix.

Cdculation
9. How Doesthe AQI Relate to Air Pollution Levels?

For each pollutant, the AQI transforms ambient concentrations to a scale from 0 to 500. The
AQI iskeyed as appropriate to the national ambient air qudity standards (NAAQS) for each pollutant.
In most cases, the index value of 100 is associated with the numerica level of the short-term standard
(i.e., averaging time of 24-hours or less) for each pollutant. Different approaches are taken for NO,, for
which no short-term standard has been established, and for PM,, 5, for which the annud sandard isthe
principa vehicle for protecting againgt short-term concentrations. The index value of 50 is associated
with the numericd leve of the annua standard for a pollutart, if there is one, a one-hdf the leve of the
short-term standard for the pollutant, or at the level at which it is gppropriate to begin to provide
guidance on cautionary language. Higher categories of the index are based on increasingly serious hedth
effects and increasing proportions of the population thet are likely to be affected. The index isrelated to
other air pollution concentrations through linear interpolation based on these levels. The AQI isequd to
the highest of the numbers corresponding to each pollutant. For the purposes of reporting the AQI, the
sub-indexes for PM ;5 and PM., 5 are to be considered separately. The pollutant responsible for the
highest index vaue (the reported AQI) is caled the “ critical” pollutant.

10. Where Do | Get the Pollutant Concentrations To Calculate the AQI?

Y ou must use concentration data from popul ation-oriented State/L.ocal Air Monitoring Station
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(SLAMY) or parts of the SLAMS required under 40 CFR 58.20 for each pollutant except PM. For
PM, you need only calculate and report the AQI on days for which you have measured air qudity data
(e.g., particulate monitors often report vaues only every sixth day). You may use particulate
measurements from monitors that are not reference or equivaent methods (for example, continuous
PM,, or PM, s monitors) if you can relate these measurements by statistical linear regresson to
reference or equivaent method measurements.

11. Do | Haveto Forecast the AQI?

Y ou should forecast the AQI to provide timdly air qudity information to the public, but thisis
not required. If you choose to forecast the AQI, then you may consder both long-term and short-term
forecasts. You can forecast the AQI at least 24-hours in advance using the most accurate and
reasonable procedures considering meteorology, topography, availability of data, and forecasting
expertise. The document “ Guiddine for Developing an Ozone Forecasting Program” (the Forecasting
Guidance) will help you start aforecasting program. Y ou can dso issue short-term forecasts by
predicting 8-hour ozone vaues from 1-hour ozone va ues using methods suggested in the Reporting
Guidance, “Guiddine for Public Reporting of Dally Air Qudlity.”

12. How Do | Cdculate the AQI?

i. The AQI isthe highest vaue cdculated for each pollutant as follows:

a. |dentify the highest concentration among al of the monitors within each reporting area and
truncate the pollutant concentration to one more than the sgnificant digits used to expressthe levd of
the NAAQS for that pollutant. Thisis equivaent to the rounding conventions used in the NAAQS.

b. Using Table 2, find the two breakpoints that contain the concentration.

c¢. Usng Equation 1, caculate the index.

d. Round the index to the nearest integer.
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Table 2.--Breakpoints for the AQI

These breskpoints Equa these AQIs
* ok x Category
O; (ppm) O; (ppm) PM, 5 PM o CO SO, (ppm) NO, AQI
8-hour Lhou® | (gm) [ (ugn?) | (pom) (Ppm)
0.000-0.064.. | covoo. 0.0-15.4 0-54 0.0-4.4 | 0.00-0.03 ? 0-50 | Good.
SRR B 155-40.4 | 55-154 | 4594 |4 ? 51-100 | Moderate.
0.065-0.084.. | 0.125-0.16 | 40.5-65.4 | 155-254 | 9.5-12.4 | 0.035-0.1 ? 101-150 | Unhedlthy for sensitive
4 465.5-150.4 | 255-354 | 12.5-15.4 | 44 ? 151-200 | groups.
0.085-0.104.. | 0.165-0.20 355-424 | 155-30.4 | 0.145-02 | 0.65 | 201-300 | Unhedthy.
4 190.5-2504 | 4o5.504 | 30.5-40.4 | 24 1.24 301-400 | Very unhedithy.
0.105-0.124..  0.205-040 | 2505-350.4 | 505-604 | 405-50.4 [ 022503 | 125- | 401500 | ..oorrvrvrvr
4 04 1.64 Hazardous.
0.125-0.374.. | 0.405-0.50 | 350.5-500.4 0.305-06 | 1.65-
4 04 2.04
G I 0.505-0.60 0.605-0.8
4 04
G I 0.805-1.0
04

! Areas are generaly required to report the AQI based on 8-hour ozone values. However, there are a smal number of areas where an AQI
based on 1-hour ozone values would be more precautionary. 1n these cases, in addition to caculating the 8-hour ozone index value, the 1-hour
ozone index value may be caculated, and the maximum of the two vaues reported.

2 NO, has no short-term NAAQS and can generate an AQI only above an AQI vaue of 200.

3 8-hour O, vaues do not define higher AQI values ($301). AQI vaues of 301 or higher are calculated with 1-hour O, concentrations.

4 1f adifferent SHL for PM, < is promulgated, these numbers will change accordingly.
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ii. If the concentration is equa to a breakpoint, then the index is equa to the corresponding
index vaue in Table 2. However, Equation 1 can till be used. The results will be equd. If the
concentration is between two breskpoints, then calculate the index of that pollutant with Equation 1.
Y ou must aso note that in some areas, the AQI based on 1-hour O; will be more precautionary than
using 8-hour vaues (see footnote 1 to Table 2). In these cases, you may use 1-hour values aswdll as
8-hour vauesto caculate index vaues and then use the maximum index vaue asthe AQI for O,

Equation 1

[, -1
| = —H Lo (C - BP )+, ..
p BPHI _ BPLo( p Lo) Lo

Where:

|, = the index value for pollutant,,

C, = the truncated concentration of pollutant,,

BPy; = the breakpoint thet is greater than or equal to C,
BP, , = the breakpoint that is less than or equal to C,

I =the AQI vaue corresponding to BP;

I, = the AQI value corresponding to BP, ..

iii. If the concentration is larger than the highest bregkpoint in Table 2 then you may use the last
two breskpoints in Table 2 when you apply Equation 1.

Example

iv. Usng Table 2 and Equation 1, calculate the index vaue for each of the pollutants measured
and select the one that produces the highest index vaue for the AQI. For example, if you observe a
PM,, vaue of 210 pg/m?, a 1-hour O, vaue of 0.156 ppm, and an 8-hour O, vaue of 0.130 ppm, then
dothis

a. Find the breakpoints for PM, a 210 pg/m? as 155 pg/m? and 254 ug/n, corresponding to
index values 101 and 150;

b. Find the breakpoints for 1-hour O; at 0.156 ppm as 0.125 ppm and 0.164 ppm,
corresponding to index values 101 and 150;

c. Find the breakpoints for 8-hour O; at 0.130 ppm as 0.125 ppm and 0.374 ppm,
corresponding to index values 201 and 300;

d. Apply Equation 1 for 210 pug/m?, PM

150- 101

- _ + = )
~e4 - qeg (210- 155)+101=128

e. Apply Equation 1 for 0.156 ppm, 1-hour Os;
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150- 101
0164 - 0125

(0156- 0125) +101= 140

f. Apply Equation 1 for 0.130 ppm, 8-hour Os:

300- 201
0374- 0125

(0130~ 0125) + 201 = 203

g. Find the maximum, 203. Thisisthe AQI. The minima AQI report would reed:
v. Today, the AQI for my city is 203 which is very unhedthy, due to ozone. Children and
people with asthma are the groups most at risk.

Background and Reference Materias
13. What Additiona Information Should | Know?

The EPA has developed a computer program to caculate the AQI for you. The program
works with Windows 95, it prompts for inputs, and it displays dl the pertinent information for the AQI
(the index vdue, color, category, sendtive group, hedth effects, and cautionary language). The EPA has
aso prepared a brochure on the AQI that explains the index in detail (The Air Quality Index),

Reporting Guidance (Guiddine for Public Reporting of Daily Air Qudlity) that provides associated
hedlth effects and cautionary statements, and Forecasting Guidance (Guiddine for Developing an
Ozone Forecasting Program) that explains the steps necessary to start an air pollution forecasting
program. Y ou can download the program and the guidance documents at www.epa.gov/airnow.

[64 FR 42547, Aug. 4, 1999]

END OF FILE
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